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1.0 INTRODUCTION 



The subject site is located on the west side of McCaul Street, between Stephanie Street and 
Grange Road in the City of Toronto. The 0.281 hectare site is a combination of three distinct 
parcels of land which are presently occupied by a 1 storey commercial (former Brink's Express 
Company of Canada) building, a 3 storey institutional/commercial (former cultural arts facility) 
building and a parking lot. The proposed redevelopment is for a 14-storey mid-rise 
condominium building with approximately 184 residential units situated on the south portion of 
the site and an art gallery within the north portion of the site. The redevelopment will include the 
transfer of a City-owned easement/laneway which currently divides the site in an east-west 
direction. The north and south portions of the development are proposed to be connected 
below grade through the underground parking level of the residential condo. 



R.V. Anderson Associates Limited (RVA) has been retained by Delnova Developments Ltd. to 
prepare a Site Servicing and Stage I Stormwater Management (SWM) Report in support of a 
zoning amendment application for the proposed site redevelopment. 



The scope of this report specifically includes: 

• identification and review of existing storm, sanitary and water services available for the 
site; 

• identification of the City of Toronto criteria with respect to sanitary, water and storm 
servicing including stormwater management; 

• investigation of the capacity of existing municipal water and sanitary sewer mains; 

• identification and review of other existing buried utilities in the municipal right of way 
abutting the property; 

• estimate water, sanitary and storm demands that will result from the redevelopment; 

• provide a preliminary summary of proposed servicing of the site with water, sanitary and 
storm services; and 

• identify a concept stormwater management plan approach to meet the City's Wet 
Weather Flow Master Plan Guideline targets. 
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2.0 BACKGROUND 

2.1 Existing Conditions 

The Site is located on the west side of McCaul Street, between Stephanie Street and Grange 
Road (municipal address of 36-60 McCaul Street) in the City of Toronto. 

The area surrounding the site is generally characterized by low to medium rise residential 
buildings, institutional buildings and parkland. Directly to the north of the site is the Ontario 
College of Art & Design (OCAD). 

The existing Site is divided by means of a municipal laneway which traverses the site in the 
east-west direction. The northern portion of the site is mainly occupied by the existing 1 storey 
building, with the footprint extending to the perimeter of the site on the west, north and east 
side. South of the building is a small paved area for existing parking. South of the laneway, the 
site is mainly occupied by a paved parking lot, with the exception of the three storey building 
with a relatively small footprint, adjacent to the laneway. Consequently, the site consists entirely 
of impervious surfaces. 

Refer to Figure 1 for a general overview of the site location. 




Figure 1 - Site Location 
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2.2 Proposed Redevelopment 

The concept for the 0.281 ha site redevelopment is to construct a new residential condominium 
mid-rise building approximately 14 stories tall, situated on the south end portion of the site. The 
condominium will sit atop an underground parking structure. 

The north portion of the site will be a proposed 3-storey private art gallery that is intended to be 
used for the exhibition, collection or preservation of works of art, primarily for private viewing. 
The lower level of the private art gallery (basement) will be used as a gallery archive with 
associated laboratory and workspaces. The ground floor will provide office space for the 
administrative functions of the gallery and the first and second floors will be used as exhibition 
space, which will extend three levels below grade. 

Although it is envisioned that the two distinct halves of the site will be under separate 
ownership, for the purpose of the stormwater analysis, reference to "The Site" in this report will 
be in reference to the entire proposed site including both the northern and southern portions. 

Based on data provided by Architects Alliance, approximately 184 rental units planned for the 
residential development. The unit breakdown is comprised of 30 one-bedroom units, 70 one- 
bedroom + den units, 64 two-bedroom/two-bedroom + den units and 20 three-bedroom/three- 
bedroom + den units. 

There is interior and exterior amenity space which will fall under the same ownership as the 
residential component of the tower. 

Refer to Appendix A - Site Diagram and Project Statistics. 
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2.3 Background and Resource Information 

In preparing this report, the following information was obtained and reviewed: 

• Various Plan & Profile Drawings of McCaul Street, Grange Road and Stephanie Street 
for Sewers and Watermains 

• Toronto Water Atlas map of surrounding watermain system, Sheets 651 , 652, 653 and 
688, Third Edition dated January 9, 2010. 

• Toronto Sewer Atlas maps of surrounding storm, sanitary and combined sewer system, 
Sheets 651, 652, 653 and 688, Third Edition dated January 9, 2010. 

• Sketch of Part of Park Lot 1 3, Concession 1 , From The Bay, City of Toronto, prepared 
by I.M. Pastushak Limited, dated February 22, 2012 

• Site Diagram and Project Statistics, provided Architects Alliance 

• City of Toronto HVM model data for storm and combined sewers in the immediate 
vicinity of the site 

• Hydrant Flow Tests completed by Jackson Waterworks on May 7, 2013 

• A site visit was undertaken on June 1 1 th , 2013. The site visit included a general 
examination of the property to observe surface features that are representative of 
underground servicing, current surface drainage and to gather additional relevant 
information. Photos were taken of the entire site and the perimeter of the site to 
document its location and current condition. 
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3.0 SERVICING INVESTIGATION 



Information with respect to existing municipal services and utilities was determined from Plan 
and Profile drawings obtained from the City of Toronto. This information was generally 
consistent with the location of maintenance hole covers and other physical features observed 
during the site visit. 



3.1 Sanitary Servicing 

3.1.1 Sanitary Servicing Criteria 

The City of Toronto's Design Criteria for Sewers and Watermains (November 2009) was used to 
calculate existing and proposed sanitary flows, and is generally summarized as follows: 



• Average domestic (residential) sewage flows of 450 litres per capita per day for new 
developments on new sewers. ** 

• Average domestic (residential) sewage flows of 240 litres per capita per day for existing 
developments on existing fully separated sewers. ** 

• The peak domestic sewage flow to be calculated by utilizing a calculated Harmon 
Peaking Factor [M = 1 + 14 / (4+P 0 5 )]. 

• Average commercial/industrial/institutional sewage flows of 180,000 litres per floor 
hectare per day for new local sewers (peaking factor included in average flow). 

• A peak infiltration allowance of 0.26 L/s/ha is reguired for all sewers. 

• Population Densities as follows: 

• Townhouses - 2.7 persons per unit 

• 1-Bedroom / 1-Bedroom + Den - 1.4 persons per unit 

• 2-Bedroom - 2.1 persons per unit 

• 3-Bedroom - 3.1 persons per unit 

** Notwithstanding the fact that the site is serviced by combined sewers, for the purpose 
of this report, an average domestic sewage flow of 240 L/cap/day was selected as 
representative residential flow. It is noted that flow monitoring studies undertaken over 
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the past 10 years have indicated that actual per capita flows are likely less than 240 
L/c/day for this type of use. 

3.1.2 Existing Conditions 

A review of the City's Sewer Atlas Mapping indicates that the site is located in an area of 
Toronto that is predominantly serviced by both combined and dedicated storm sewers. While 
combined sewers historically convey both sanitary and storm sewage, over the course of time, 
they are being transformed into dedicated sanitary sewers, as new storm sewers are 
constructed and properties are redeveloped. The Sewer Atlas Mapping indicates that there are 
no dedicated sanitary sewers located within the immediate vicinity of the site. 

There are three local combined sewers located within the street municipal streets that front the 
site: McCaul Street, Grange Road, and Stephanie Street. The following is a description of these 
sewers. Refer to Appendix E - Plan & Profile Drawings and Atlas Mapping. 

There is a 450mm diameter reinforced concrete pipe (RCP) combined sewer that drains from 
north to south along the McCaul Street frontage of the site. A portion of this sewer was 
reconstructed in 2012 as part a Capital Works reconstruction project. The sewer was 
reconstructed at the same depth and location, although previously, the sewer was a vitrified clay 
pipe (VCP). The reconstructed combined sewer continues south towards Queen Street West, at 
which point it is directed towards the east and connects into a 600mm diameter brick combined 
sewer which drains from west to east. The 600mmm diameter brick sewer continues east along 
Queen Street West until Simcoe Street where it connects to a large 1650mm diameter brick 
combined sewer that runs from north to south on Simcoe. This sewer continues south on 
Simcoe until Adelaide Street West where there appears to be a split/weir manhole which 
conveys partial flow to the City's Mid-Level Interceptor sanitary/combined trunk sewer that 
drains from west to east along Adelaide. Downstream of this location, the flows continue south 
on Simcoe until ultimately discharging into the City's Low-Level Interceptor sanitary trunk sewer 
that runs from west to east along Front Street West at Front Street and Simcoe Street. 

There is also an existing 375mm diameter vitrified clay pipe (VCP) combined sewer that drains 
west to east along the Grange Rd frontage of the site. This sewer connects to the above 
mentioned 450mm diameter RCP sewer at McCaul Street. As a part of the McCaul Street 
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combined sewer reconstruction project, the last leg of the Grange Rd combined sewer was also 
reconstructed. The existing sewer was replaced with a 375mm diameter RCP at the same 
location and depth. 

Lastly, there is also an existing 300mm diameter VCP combined sewer that drains from west to 
east along the Stephanie Street frontage of the site. This sewer also connects to the above 
mentioned 450mm diameter RCP combined sewer at McCaul Street. Similarly, the last leg of 
the Stephanie St combined sewer was also reconstructed. 

The McCaul Street Combined Sewer Reconstruction plan and profile drawings appear to 
indicate that The Site has several existing connections to the combined sewer within McCaul 
Street. Although it is anticipated that some of the connections shown may have been 
abandoned, there appear to be existing services for each of the two existing buildings; both 
connected into the 450mm diameter RCP combined sewer along the Queen Street West 
frontage. 

The McCaul Street combined sewer is located generally at a depth of approximately 3.1m to 
3.2m below the road surface. The Grange Road combined sewer is located generally at a depth 
of approximately 3.0m to 3.2m below the road surface. The Stephanie Street combined sewer is 
located generally at a depth of approximately 2.8 to 3.7 below the road surface. 

Currently, the site contains a three-storey institutional and a one-storey commercial building. 
Therefore, a peak flow of 0.33 L/s was estimated for the existing site use. Refer to Appendix B- 
Sanitary Servicing Analysis for the existing sanitary flow calculations. 

3.1.3 Proposed Sanitary Servicing 

The proposed redevelopment will result in an estimated total peak sanitary flow rate of 4.22 L/s, 
which represents an estimated increase of 3.89 L/s over the current condition. Refer to 
Appendix B-Sanitary Servicing Analysis for proposed sanitary flow calculations. The estimated 
breakdown of peak sanitary discharge from the site is as follows: 
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Table 1 - Estimated Development Sanitary Peak Flow 





AVERAGE FLOW 

(Us) 


PEAK FLOW 

(Us) 


RESIDENTIAL 


0.94 


3.83 


ART GALLERY 




0.32 


INFILTRATION 




0.07 


TOTAL 




4.22 



As noted previously, flow monitoring that has been undertaken within the past 10 years has 
generally indicated that actual dry weather sanitary per capita flow rates are less than the 240 
L/c/day flows and therefore the use of a per capita rate of 240 L/c/day is a reasonable approach. 
The increased use of water conservation type plumbing fixtures will likely continue to influence 
lower per capita flows. 

As required by the City Municipal Code with respect to sewers, a new sanitary service 
connection will be required for each ownership entity and all existing service connections will be 
required to be removed. Therefore, as the art gallery and residential portions of the building will 
be under separate ownership, two sanitary service connections will be required for the 
redevelopment. 

On a preliminary design basis, the existing 375mm diameter VCP/RCP combined sewer located 
along the Grange Road frontage represents the more desirable connection point for the north 
portion of the site (future art gallery), due to lower amount of congestion with respect to 
municipal infrastructure located within Grange Road, as opposed to McCaul Street. Also, due to 
the recent works conducted on McCaul Street, the City has reserved a short-term moratorium 
for the road. Although the timeframe of the proposed redevelopment is currently unknown, it 
would be desirable to avoid as much work as possible within the McCaul right-of-way. 

With respect to the south portion of the site (residential building), on a preliminary design basis, 
the existing 300mm diameter VCP/RCP combined sewer located along the Stephanie Street 
frontage represents the more desirable connection point. Again, this is both due to the lower 
amount of congestion with respect to municipal infrastructure located within Stephanie Street, 
as opposed to McCaul, as well as the temporary moratorium for McCaul. 
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Based on a review of drawing information obtained from the City, a service connection to the 
both the existing 375mm diameter VCP/RCP combined sewer on Grange Road and the existing 
300mm diameter VCP/RCP combined sewer on Stephanie Street appear to be physically 
possible, as they are relatively deep enough and there are only small diameter (75-1 00mm 
diameter) gas mains to cross under. During the detailed design stage of the project further 
subsurface utility investigation may be to confirm the location of other unknown buried utilities or 
existing buried structural building elements if they appear to be in conflict with the proposed 
service connections. 

Refer to the Conceptual Servicing Sketch in Appendix A for the proposed locations of service 
connections. 

3.1.4 Capacity of Existing Sanitary System 

The City of Toronto maintains a network model of the sewer systems within the downtown core 
of the City. This model is referred to as the HVM or Dorsch model. Data from this model for the 
storm and combined sewers in the vicinity of the site was requested and received from the 
City's Development Review Department. 

As indicated in the previous section, the proposed development would result in an estimated net 
peak discharge increase of 3.89 Us. At the proposed location for the sanitary service 
connections from The Site, the HVM information indicates that the 300mm diameter combined 
sewer in Stephanie has additional available capacity of 131 Us and the 375mm diameter 
combined sewer in Grange has additional available capacity of 1 12-1 13 Us. However, the HVM 
also indicates that there are pipe segments downstream of this location, towards the Mid-Level 
Interceptor Sanitary/Combined Trunk Sewer along Adelaide Street West that are operating 
under theoretical surcharge conditions during wet weather flow. Downstream of the weir/split 
manhole which diverts southbound flow from the large diameter Simcoe Street combined sewer 
into the Adelaide Trunk, the HVM model indicates an available capacity of over 1000 Us within 
the Simcoe sewer all the way to the Front Trunk. The two sewers segments between The Site 
and the Adelaide Trunk which are shown to surcharge during wet weather have a total length of 
approximately 67m. 
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Notwithstanding the theoretical wet weather surcharge indicated in the HVM Model, the 
additional flow from The Site is relatively small in comparison to the total flow within the sewer 
pipes. For example, the first surcharged segment of pipe located downstream of the site has a 
theoretical free flow capacity of 4464 Us and an estimated flow through it of 6464 Us. The 
additional 3.89 Us of flow from The Site would theoretically raise the hydraulic grade line (HGL) 
by approximately 0.4mm (Refer to calculations in Appendix B). The resultant HGL would still be 
well below the road level (approximately 3.6m). 

As mentioned, downstream of this location of surcharging, it is apparent from the HVM model 
information that there is sufficient capacity for the proposed redevelopment and therefore no 
further downstream sewer system analysis was conducted. 

In addition, it is noted that according to the HVM information, the percentage of storm flows out 
of total combined flow within the combined sewers on Queen Street West generally ranges 
between 96% and 97%. Therefore, under dry weather conditions, the combined sewers would 
have no surcharge at all, based on the HVM model. Therefore, at some point in the future, 
when dedicated storm sewers are constructed in this area and storm flows are separated from 
the wastewater flows, we would anticipate that the combined/sanitary surcharging would be 
eliminated. 

Finally, we note that the stormwater management measures that will be employed as part of the 
redevelopment of The Site, will serve to reduce the demand onto this combined sewer system, 
as currently runoff from the large storm events are possibly being conveyed uncontrolled into 
these sewers and the storm discharge from the redevelopment will be reduced in both volume 
and peak rate. 

In conclusion, the HVM/Dorsch model of the City's combined sewer network indicates that two 
combined sewers located downstream of the site operate in a surcharged condition. However, 
the increase in flows from the proposed redevelopment represents a relative small fraction of 
the total flow conveyed by these sewers. The impact would result in a theoretical increase of the 
hydraulic grade line by 0.4mm. Due to the relatively large diameter and deep sewers in the 
municipal right-of-way; a backup of the sanitary sewer connections is not anticipated to be a 
problem. 
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Refer to Appendix E - Plan and Profile Drawings and Atlas Mapping, for location of the 
combined sewers in relation to other utilities. 

3.2 Water Servicing 

3.2.1 Water Servicing Criteria 

The City of Toronto's Design Criteria for Sewers and Watermains (Nov 2009) was used to 
calculate the proposed water demand, and is generally summarized as follows: 

• Water supply systems should be designed to satisfy the greater of peak hour demand or 
maximum day demand plus fire flow; 

• Average domestic water demands of 1 91 liters per capita per day for low-rise apartment 
buildings and condominiums with greater than six (6) units. 

• Maximum day and peak hour factors for apartments are 1 .30 and 2.50 respectively. 

• Maximum day and peak hour factors for office/retail are 1.10 and 1 .20 respectively. 

• Population Densities as follows: 

• Townhouses - 2.7 persons per unit 

• 1-Bedroom / 1-Bedroom + Den - 1.4 persons per unit 

• 2-Bedroom - 2.1 persons per unit 

• 3-Bedroom - 3.1 persons per unit 

. Commercial or retail - 1.1 persons per 100 m 2 

3.2.2 Existing Conditions 

Three local municipal watermains are located in the vicinity of the site. One 150mm diameter 
watermain is located along the north side of Grange Road; one 150mm diameter watermain is 
located on the east side of McCaul Street; and one 150mm diameter watermain is located on 
the south side of Stephanie Street. The entire watermain network in the area appears to be well 
interconnected. 
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There was no information available regarding the location of the existing water/fire services into 
the two buildings, however, based on the position of the buildings in relation to The Site, it is 
assumed that the existing services are taken off the 150mm watermain within McCaul Street. 

Existing hydrants located in the vicinity of the site are north-east of The Site on the east side of 
McCaul Street and to the south-west of The Site on the south side of Stephanie Street. 

3.2.3 Proposed Water Servicing 
Domestic Water Demand Analysis 

The total estimated average daily flow rates, maximum day and peak demand rates required for 
the proposed development are estimated to be as follows: 



Table 2 - Estimated Development Water Demand 





AVERAGE DEMAND 

(L/s) 


MAXIMUM DAY 
DEMAND (L/s) 


PEAK HOUR 
DEMAND (Us) 


RESIDENTIAL 


0.75 


0.98 


1.88 


ART GALLERY 


0.04 


0.04 


0.05 


TOTAL 


0.79 


1.02 


1.93 



Refer to Appendix C - Water Servicing & Fire Flow Analysis 



Fire Flow Analysis 

Calculations using the Fire Underwriters Survey (FUS) indicate a maximum required fire flow of 
approximately 100.0 L/s (6,000 L/min) for the residential building and 66.7 L/s (4,000 L/min) for 
the Art Gallery (based on fire resistive construction with a monitored sprinkler system). Refer to 
Appendix C - Fire Flow Analysis for detailed calculations. 

In accordance with the City of Toronto Design Criteria, fire flows will not be less than 80 L/s 
(4,800 L/min) for 2-hour duration in addition to the maximum daily domestic demand. This flow 
is to be delivered with a residual pressure of not less than 140 kPa (20 psi). 

As described in section 3.2.1, the water supply system should be designed to satisfy the greater 
of peak hour demand or maximum day demand plus fire flow. Therefore, as the maximum day 
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demand plus fire flow rate for the residential development and the art gallery is 101.0 Us (6,059 
L/min) and 80.0 Us (4,802 L/min) respectively, this rate is the governing requirement. 

Proposed Watermain Service Connections 

In accordance with the City of Toronto Municipal Watermain Code, new domestic water services 
are required for each ownership entity and all existing services must be removed. As described 
previously, since the Art Gallery and Residential building will be under separate ownership, two 
domestic water services will be required. Based on the site layout, it would be preferred to have 
the domestic connection come off of the Stephanie Street watermain for the residential building 
and off of the Grange Road watermain for the Archive. 

In addition, a fire service is required for each building sprinkler system. As the final proposed 
building height of approximately 14 stories (plus mechanical) will not exceed 84m in height, only 
one fire water services would have to be provided for each property, per Ontario Building Code 
(OBC) 3.2.9.7(4). Consequently, one fire service is proposed to be connected to the Grange 
Road watermain, while the other to the Stephanie Street watermain, similarly to the domestic 
water services. 

Since the north and south buildings will be linked via the underground structure, there may be 
an opportunity to employ a single fire suppressant system for both buildings subject to how the 
buildings are classified under OBC in that regard (i.e. one or two buildings). This option can be 
explored during the detailed design phase. 

The existing hydrants on McCaul street is located roughly at the north-east limit of The Site and 
the existing hydrant on Stephanie Street is located roughly at the south-west of The Site. These 
hydrants should serve to satisfy the OBC required coverage to the proposed development; 
however, this will be evaluated again at the time of detailed design of the redevelopment. 

Refer to the Conceptual Servicing Sketch in Appendix A for the proposed locations of service 
connections. Refer to Appendix E - Plan & Profile Drawings and Atlas Mapping, for location of 
the watermains in relation to other utilities. 

3.2.4 Capacity of Existing Watermain Network 
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Hydrant flow tests were performed by Jackson Waterworks on behalf of Delnova Developments 
Ltd. on May 7, 2013. The results of these tests indicate that the existing watermain on the north 
side of Grange Road and the existing watermain on the south side of Stephanie Street are 
capable of providing 124 L/s and 179 L/s at 20 psi respectively. Refer to Appendix C- Water 
Servicing & Fire Flow Analysis for the hydrant flow tests results. 

The calculated peak demand as indicated in the previous section is 101.0 L/s for the residential 
condominium and 80.0 L/s for the Art Gallery. Consequently, both the existing watermain 
systems on Grange Road and Stephanie Street have sufficient capacity to service the proposed 
redevelopment. 

In conclusion, hydrant flow tests indicate that the existing City watermain network has sufficient 
capacity to support the subject redevelopment. The domestic and fire service connections for 
the residential building and the Archive are proposed to be connected to the Stephanie Street 
and Grange Road watermains respectively. 

3.3 Storm Drainage 

3.3.1 Storm Drainage Criteria 

The City of Toronto Wet Weather Flow Management (WWFM) Guidelines, dated November 
2006, identify targets and guidelines for conformance to the City's Wet Weather Flow 
Management Master Plan (WWFMMP) policy adopted by Council in September of 2003. 

The guidelines outline the principals of the WWFMMP, including the management of rainwater 
and snowmelt where it falls and before it enters the storm sewer, and incorporating a hierarchy 
approach to Stormwater management (SWM), starting with "at source", then "conveyance" and 
finally "end-of-pipe" solutions. 

Targets identified in the November 2006 guidelines that are applicable to the subject site can be 
generally summarized as follows: 

• Water Balance: Retain stormwater on-site to achieve the same level of pre-development 
annual runoff and/or, as a minimum, retain 50% of the total average annual rainfall. 
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• Water Quality: 80% long-term average annual removal of Total Suspended Solids 
(TSS). 

• Water Quantity: Control the 1 00 year post-development peak discharge rate to the 
municipal storm sewer to the 2 year peak pre-development rate (with a maximum 
allowed runoff coefficient of C=0.50) 

3.3.2 Existing Conditions 

Currently, The Site is completely covered by a combination of existing buildings and parking 
lots. Consequently, the site can be characterized as entirely impervious surface made up of 
mainly building rooftops, asphalt and concrete surfaces. The site is currently graded such that 
the majority of the overland flow would travel from north to south and west to east, towards the 
McCaul and Stephanie right-of-ways. 

The existing building roof drains collect the rainfall and we assume the runoff is discharged from 
the building's combined sewer service or dedicated storm sewer service. There appear to be no 
drainage inlets within the existing parking lot in the southern portion of the site. The existing 
municipal lane to the west appears to drain away from The Site; therefore no surface drainage 
from neighbouring properties is directed into The Site. 

There is one municipal storm sewer located within the frontage of the site in the McCaul Street 
right-of-way. Along the east side of McCaul Street, a 525mm diameter RCP storm sewer drains 
from the north towards the south. Just downstream of The Site, the storm sewer increases in 
diameter to 600mm. At Queen Street West, this storm sewer travels slightly east until Duncan 
Street, where it continues south until Richmond Street West. At Richmond, the storm sewer 
continues towards the east, until finally discharging into the same large diameter 1650mm brick 
combined sewer (described previously in Section 3.2.2) on Simcoe Street. 

3.3.3 Proposed Storm Servicing 

A detailed (Stage 2) SWM Plan will be prepared to support a proposed Site Plan application. 
This plan will be comprised of a number of different components that will combine to achieve 
WWFM Guideline targets summarized conceptually as follows: 
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Since the existing site is 100% impervious (i.e. runoff coefficient of 0.90), the City's Wet 
Weather Flow Criteria for peak discharge to a sewer is based on a runoff coefficient of 0.50. 
Therefore, a redevelopment to City standards would inherently reduce the site's peak discharge 
to the municipal sewers from its current condition. Based on the City's criteria, the allowed peak 
discharge rate is 34.5 L/s for the entire site area. 

However, due to the nature of the redevelopment, in that there will be a two distinct uses and a 
potential to possibly sever the site in the future, it is proposed to develop the site with two 
separate stormwater management systems: one for the residential building within the south 
portion, and one for the archive within the north portion. Therefore, the allowed peak discharge 
rate for the residential development is approximately 22.7 L/s and 1 1 .8 L/s for the Art Gallery 
(Refer to Appendix D for calculations). 

The configuration of the proposed redevelopment will result in a below ground parking structure 
and below grade Art Gallery that will effectively extend to the developable limits of the site. As a 
result, direct infiltration of runoff into the ground, as a method of addressing the City's water 
balance requirements is not reasonably possible will likely not be employed. 

The adjacent laneway to the west of the site will remain and the site's grading will match to the 
existing grades along the property line. Area and/or strip drains will be provided on the 
redevelopment's side of the property to ensure entire containment of surface drainage. 

The approach to meeting the City's water balance targets will therefore be to maximize the use 
of pervious and vegetated surfaces over top of the building structure in order to promote 
evaporation and transpiration of stormwater. Accordingly, extensive green roofs and vegetative 
planters will be employed where possible. To supplement these runoff reducing impact of these 
green surfaces, rainwater harvesting will be employed, likely for irrigation of ground level trees 
and landscaping or possibly the grey-water uses of amenity areas, and/or an underground 
parking area weekly wash down facility. 

From a water quality perspective for both the residential building and the Art Gallery, the 
majority of the site surfaces exposed to rain will be roof or terrace surfaces. As roof surfaces of 
this type do not represent a significant source of sediment/particles, it is felt that the runoff from 
the roof will inherently meet the City's water quality criteria without any further level of treatment. 
The ground level impervious surfaces will however require treatment to remove sediment and 
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meet the WWF TSS Removal requirements. This treatment will likely take the form of an oil grit 
separator(s) or media filtration device(s), however other methods such as the use of permeable 
unit pavers or utilizing the vegetated landscape areas will be explored. Stormwater treatment 
units that are employed will have to be located such that surface access is available for 
maintenance equipment and vacuum trucks. 

Since the SWM measures listed above are designed to primarily address water balance and 
water quality requirements, their "capacities" are somewhat limited to frequent or daily rainfall 
events which occur over the course of an average year. Although these measures will result in 
reducing peak discharge rates, they will not likely be sufficient to meet the peak discharge rate 
requirements of the WWFM Guidelines, for events up to the 100 year design storm. 
Consequently, a stormwater detention tank will likely be constructed in the underground 
basement area of the residential building to control the 100 year post development peak 
discharge rate to that of 2-year storm based on a maximum runoff coefficient of C=0.50. 
Similarly, some form of detention will be constructed within the underground portion of the Art 
Gallery. The use of rooftop detention to augment the detention tank will be reviewed during the 
detailed design stage, pending the extent that green roofs can be employed. Green roof 
manufacturers will often recommend against employing roof drain flow controls to facilitate roof 
top detention due to concerns of "floating" the green roof components. The preferred locations 
of the detention would be as close as possible to the connection to the municipal sewer, 
therefore along the McCaul frontage. Maintenance access into the tank is required; therefore 
the tank must be sited accordingly and a suitable arrangement will be determined during the 
detailed design stage. 

It appears that a gravity connection to the McCaul storm sewer is physically possible based on a 
review of the City's drawing information; however, as discussed previously with respect to water 
and sanitary service connections, verification of potential underground utility conflicts will be 
undertaken as part of the detailed design stage. 

In that regard, it is noted that the McCaul Street streetcar tracks will necessitate the installation 
of a storm connection using tunneling methods. Refer to the Conceptual Servicing Sketch in 
Appendix A for the proposed locations of service connections. 
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3.3.4 Municipal Code Consideration 

The current City Municipal Code does not allow roof leader connections to municipal storm 
sewers. Generally, for new developments the measures that must be employed to meet the 
WWFM targets physically require a storm connection as a means of providing the required 
controls. The new development SWM plans and proposed measures would then represent the 
justification for an exemption to the Sewer Code/By-law with respect to storm connections. 

As previously mentioned; two separate storm service connections and associated SWM plans 
for the entire site will be required. 

3.3.5 Capacity of Existing Storm Sewer System 

Based on the HVM model information, the McCaul Street storm sewers appear to have 
approximately 208 - 272 L/s of capacity along the frontage of the site. However, the storm sewer 
system appears to be operating under or near theoretical surcharge conditions at various 
portions downstream of the site, towards the discharge point into the large diameter 1650mm 
brick combined sewer within Simcoe Street previously highlighted in the above Sanitary 
Analysis. 

Downstream analysis of the McCaul Street storm sewer reveals that the sewer appears to be 
alternate between operating under or near theoretical surcharged conditions and operating with 
theoretical capacity at various locations up until Simcoe Street. As mentioned previously, the 
peak discharge rate from the entire redevelopment (both the south and north portion) will have 
to be limited to approximately 34.5 L/s in order to meet the City's WWFM Guideline target. 

Although the original building construction dates are unknown; the McCaul storm sewer was 
constructed in 1977 according to the City's plan and profile drawing. This would imply that the 
site's storm service connections are to the existing combined sewer. Therefore, the 
redevelopment would act as a major benefit in that the storm flows would become separated 
from the combined. Since the existing parking lot located at the south portion of the site does 
not have any catch basins, uncontrolled runoff from portions of the parking lot would likely enter 
the McCaul storm sewer for all storm events. 
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Notwithstanding the existing downstream storm sewer surcharge indicated in the HVM Model, 
the additional flow from The Site is relatively small in comparison to the total flow within the 
storm sewer pipes. For example, the first near surcharged segment of pipe located downstream 
of the site has a theoretical free flow capacity of 516 Us and an estimated flow through it of 500 
Us. The additional 34.5 Us of flow from The Site would theoretically raise the hydraulic grade 
line (HGL) by approximately 49 mm (Refer to calculations in Appendix D). The resultant HGL 
would still be well below the road level (approximately 2.5m). 

In conclusion, the HVM/Dorsch model of the City's storm sewer network indicates that some 
storm sewers located downstream of the site operate in an existing surcharged or near-surcharged 
condition. However, the controlled storm flows from the proposed redevelopment would 
represent a relative small fraction of the total flow conveyed by these sewers. In the event that 
the existing site storm sewers were previously connected to the combined sewer and thus 
would now be adding storm flows to the City's storm sewer system, the impact would result in a 
maximum theoretical increase of the hydraulic grade line by 49mm. Due to the depth of the 
sewers in the municipal right-of-way; such a surcharge is not anticipated to be a problem. In the 
event that the existing site storm sewers were already connected to the City's storm sewer 
system, the redevelopment would provide a positive impact by reducing the total amount of 
storm flow being contributed to the municipal sewer system. 

Refer to Appendix D - Storm Sewer Analysis, for a map of the existing storm sewer system and 
Appendix E - Plan and Profile Drawings, for location of the storm sewers in relation to other 
utilities. 

3.4 Utilities 

As the McCaul Street corridor is a built up area, it was anticipated that it will contain the 
necessary utilities associated with electrical power supply, street lighting, communications and 
gas to service the proposed site redevelopment. City plan and profile drawings for the area of 
the site, in fact, indicate the presence of multiple occurrences of gas, hydro, and Bell 
infrastructure. 

As such, the provision of gas, hydro and communications services for the proposed 
redevelopment is not anticipated to be a concern. 
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4.0 CONCLUSION 

Sanitary 

The proposed development will result in an estimated peak sanitary demand of approximately 
4.22 Us. A review of City's HVM sewer network model, indicates that there are 2 combined 
sewer segments downstream of the site, totaling 67m in length that operate under surcharge 
during wet weather. However, the additional flow from the redevelopment will only raise the 
surcharged HGL of the combined sewer by approximately 0.5mm. A review of the drawing 
information obtained from the City indicates that a service connection to this sewer is physically 
possible. 

Water 

The proposed development will result in an estimated peak water demand of 1 01 .0 Us (6,059 
L/m) comprised of maximum day demand plus fire flow. On the basis of hydrant flow testing 
performed on May 7, 2013 by Jackson Waterworks, it is concluded that the existing 150mm 
diameter watermains along both the north side of Grange Road and the south side of Stephanie 
Street will be able to provide adequate domestic and fire flow for the proposed development. 

Storm 

In order to meet the requirements of the City's WWFM Guidelines, a detailed (Stage 2) SWM 
Plan will be developed during the detailed design stage of the project that will incorporate a 
selection of the following measures: 

• Maximize pervious surfaces through the implementation of vegetative planters and 
green roofs, in order to maximize capture and evapotranspiration of daily runoff. 

• Introduce rainwater harvesting for irrigation, grey-water re-use, and/or other issues, to 
supplement the water balance performance of the vegetative surfaces. 

• Construct a SWM detention tank in the basement levels of both the building and the 
archive to control discharge to the agreed upon allowable release rate for events up to 
the 100 year design storm. 

Due to the nature of the proposed redevelopment and the need to provide on-site storm 
discharge controls, an exemption to the municipal sewer code will be required and a storm 
sewer connection will be required to the municipal storm sewer. The existing 525mm diameter 
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storm sewer within the McCaul Street right-of-way fronting the site represents a suitable storm 
service connection point. The allowable peak discharge rate for the entire site is 34.5 Us based 
on the City's WWFM Guideline target for peak discharge. As the existing building on the site 
drains storm water in an uncontrolled manner to the municipal sewer, the redevelopment will 
result in a decrease in demand on these sewers, as a result of the SWM controls that will be 
employed with the redevelopment. 

Utilities 

Required public utilities, including Bell, gas, and hydro are located within the municipal right-of- 
way adjacent to the site, in underground locations, and are likely available to service the site. 

During the design stage of the project, it is recommended that further investigation be 
undertaken to confirm the location of buried utilities and buried existing building structural 
components that may represent physical obstructions to new sanitary, storm or water services 
for the site. 

R. V. ANDERSON ASSOCIATES LIMITED 





Prepared by, 

Mauro Russo, B.A.Sc. 

Project Designer 



Reviewed by, 

Andrew S. Turner, P. Eng. 

Project Manager, Senior Associate 
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TABLE B1 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - RESIDENTIAL (450 L/c/d) 







TOTAL 


1.1 Total Townhouse Units 


units 


0 


1.2 Persons Per Unit* 


persons/unit 


2.7 


2.1 Total One Bedroom + Den Units 


units 


100 


2.2 Persons Per Unit* 


persons/unit 


1.4 


3.1 Total Two Bedroom Units 


units 


64 


3.2 Persons Per Unit* 


persons/unit 


2.1 


4.1 Total Three Bedroom Units 


units 


20 


4.2 Persons Per Unit* 


persons/unit 


3.1 


5.1 Total Residential Population 


persons 


336 


5.2 Total Population Used for Calculation Purposes** 


persons 


340 


6.1 Total Residential Flow @ 450 L/person/day* 


L/day 


153,000 


6.2 Total Residential Flow 


Us 


1.77 


6.3 Peaking Factor*** 




4.05 


7.1 Total Residential Peak Flow 


Us 


7.18 



* as per City of Toronto Design Criteria for Sewers and Watermains - Nov.2009. 

** The population was rounded to 340 persons to provide a conservative figure for demand 
calculations. 

*** Peaking Factor calculated by using Harmon's Formula (1+ 14/(4 + P A 0.5)). 
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Sanitary Servicing Demand Analysis 



RVA 132758 



TABLE B2 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - RESIDENTIAL (240 L/c/d) 







TOTAL 


1.1 Total Townhouse Units 


units 


0 


1.2 Persons Per Unit* 


persons/unit 


2.7 


2.1 Total One Bedroom + Den Units 


units 


100 


2.2 Persons Per Unit* 


persons/unit 


1.4 


3.1 Total Two Bedroom Units 


units 


64 


3.2 Persons Per Unit* 


persons/unit 


2.1 


4.1 Total Three Bedroom Units 


units 


20 


4.2 Persons Per Unit* 


persons/unit 


3.1 


5.1 Total Residential Population 


persons 


336 


5.2 Total Population Used for Calculation Purposes** 


persons 


340 


6.1 Total Residential Flow @ 240 L/person/day* 


L/day 


81,600 


6.2 Total Residential Flow 


Us 


0.94 


6.3 Peaking Factor*** 




4.05 


7.1 Total Residential Peak Flow 


Us 


3.83 



* as per City of Toronto Design Criteria for Sewers and Watermains - Nov.2009. 

** The population was rounded to 340 persons to provide a conservative figure for demand 
calculations. 

*** Peaking Factor calculated by using Harmon's Formula (1+ 14/(4 + P A 0.5)). 
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Sanitary Servicing Demand Analysis 



RVA 132758 



TABLE B3 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - ART GALLERY 







Total 


1.1 Total Art Gallery Floor Area 


m 


1,544 


1 .2 Total Art Gallery Floor Area 


ha 


0.1544 


2.1 Total Art Gallery Flow @ 180 000 litres/floor hectares/day* 


L/day 


27,783 


2.2 Total Art Gallery Flow 


Us 


0.32 


3.1 Total Art Gallery Peak Flow 


Us 


0.32 



* as per City of Toronto Design Criteria for Sewers and Watermains - Nov.2009. 
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Sanitary Servicing Demand Analysis 



RVA 132758 



TABLE B4 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - INFILTRATION 









1.1 Site Area* 


m 


2814 


1.2 Site Area 


ha 


0.2814 


2.1 Infiltration Allowance** 


L/s/ha 


0.26 


3.1 Total Infiltration Peak Flow 


L/s 


0.07 



* Entire Site Area 

** as per City of Toronto Design Criteria for Sewers and Watermains - Nov.2009. 
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Sanitary Servicing Demand Analysis 



RVA 132758 



TABLE B5 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - SUMMARY (450 L/c/d) 







TOTAL 


1.1 Total Residential Peak Flow 


Us 


7.18 


1 .2 Total Art Gallery Peak Flow 


Us 


0.32 


1.3 Total Infiltration Peak Flow 


Us 


0.07 


2.1 Total Sanitary Peak Flow 


Us 


7.57 
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Sanitary Servicing Demand Analysis 



RVA 132758 



TABLE B6 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - SUMMARY (240 L/c/d) 







TOTAL 


1.1 Total Residential Peak Flow 


Us 


3.83 


1 .2 Total Art Gallery Peak Flow 


Us 


0.32 


1.3 Total Infiltration Peak Flow 


Us 


0.07 


2.1 Total Sanitary Peak Flow 


Us 


4.22 
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Sanitary Servicing Demand Analysis 



RVA 132758 



TABLE B7 - EXISTING TOTAL SANITARY FLOW ESTIMATE - COMMERCIAL/INSTITUTIONAL 







Total 


1.1 Total Commercial/institutional Floor Area* 


m 


1,607 


1.2 Total Commercial/Institutional Floor Area 


ha 


0.16 


2.1 Total Flow @ 180 000 litres/floor hectares/day" 


L/day 


28,923 


2.2 Total Commercial/Institutional Average Flow 


Us 


0.33 


3.1 Total Commercial/Institutional Peak Flow 


Us 


0.33 



* Total area estimated based on topographic survey. 

** as per City of Toronto Design Criteria for Sewers and Watermains - Nov.2009. 
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Sanitary Servicing Demand Analysis 



RVA 132758 



TABLE B8 - PROPOSED REDEVELOPMENT TOTAL NET SANITARY INCREASE (450 L/c/d) 







Total 


1.1 Total Existing Sanitary Peak Flow 


Us 


0.33 


1 .2 Total Redevelopment Sanitary Peak Flow 


Us 


7.57 


2.1 Total Net Sanitary Peak Flow Increase 


Us 


7.24 
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Sanitary Servicing Demand Analysis 



RVA 132758 



TABLE B9 - PROPOSED REDEVELOPMENT TOTAL NET SANITARY INCREASE (240 L/c/d) 







Total 


1.1 Total Existing Sanitary Peak Flow 


Us 


0.33 


1 .2 Total Redevelopment Sanitary Peak Flow 


Us 


4.22 


2.1 Total Net Sanitary Peak Flow Increase 


Us 


3.89 
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Sanitary Servicing Demand Analysis 



RVA 132758 



ESTIMATED HYDRAULIC GRADE LINE IMPACT OF DESIGN FLOW 



Surcharged 
Pipe 
Segment 


HVM Diameter 
(mm) 


HVM Lengh 

(m) 


HVM Slope 

(%) 


HVM 

Capacity 
(L/s) 


HVM 
Total 
Flow 
(L/s) 


Theoretical Slope 
of HGL based on 
Velocity Head (%) 


Total Flow with 
Development 
Flow Added 
(L/s) 


Theoretical Slope of 
HGL based on Velocity 
Head with Development 
Flow Added (%) 


Difference in 
Slope (%) 


Increase in 
HGL (m) 


1110 


1600 


36.6 


0.284 


4464 


6464 


0.5927 


6468 


0.5933 


0.00 


0.0002 


1111 


1600 


30.5 


0.210 


3836 


6536 


0.6060 


6540 


0.6066 


0.00 


0.0002 



TOTAL INCREASE IN HGL (m) = 0.0004 
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60 McCaul St (DC7 - 1, 3 (Simcoe)) 

Please note that the HVM information provided to you is for information purposes only. It may not be accurate, complete, or up-to-date. 
Therefore, please take any steps you deem necessary to confirm the actual flow and capacity of the subject sewers in the vicinity of the 
subject site. 



Combined Sewers 




CIRCULAR 
YU 79.434 
SU 87.103 



RES 
IW 



YL 
SL 



15 A 
0.0 L 



1 . 98/1 
79.394 
87.264 

0.0 
68.9 



. 98 INFLOW 
QF 3562 
AF 3.074 

VF 1.16 
S 

1/1722 



79 
DQ 
DQD 

GAMMA 

N 0. 



0 

0.0 
0.0 
0130 



OUTFLOW 83 
QDLM 1438 VNIGHTO . 08 
HDLM 1.23 HNIGHT1 . 19 

VDLM 0 . 72 VNORM 1.10 
SCOD 400 DWB 0.35 



B.NO. 3400 EXIST. COMB. 80 

DUC 1.95 DLC 1.94 QLM 4926 CAP -1363 

DUS -3.74 DLS -3.95 QLM/QF 1.38 

RAIN 7MS2 

HUM 3.93 HIM 3.92 QRQLM 3805 DY 0.04 

YUM 83.36 YLM 83.32 VIM 1.60 DH 0.00 



CIRCULAR 
YU 83.537 
SU 87.215 



RES 
IW 



YL 
SL 



15 A 
0.0 L 



0.30/0 
82.546 
87.264 

0. 79 
125. 6 



. 30 INFLOW 
QF 86 
AF 0.071 

VF 1.21 
S 

1/ 127 



DQ 
DQD 

GAMMA 

N 0 



220 
0.1 

0.99 

0130 



OUTFLOW W908 
QDLM 0 VNIGHTO. 19 
HDLM 0 . 01 HNIGHTO . 00 

VDLM 0 . 25 VNORM 0 . 0 
SCOD 15 DWB 0.0 



DUC 
DUS 



B.NO. 

0.90 
-2.48 



HUM 1 . 20 
YUM 84 . 73 



3400 

DLC 0 . 60 
DLS -3 . 81 



EXIST. COMB. 



81 



HIM 
YLM 



0.90 
83.45 



QLM 



211 



RAIN 7MS2 
QRQLM 211 
VIM 2.99 



CAP -125 
QLM/QF 2.47 



DY 
DH 



0.99 
0.29 



CIRCULAR 
YU 82.500 
SU 87.264 



RES 
IW 



CIRCULAR 
YU 79.394 
SU 87.264 



RES 
IW 



YL 
SL 



15 A 
0.0 L 



YL 
SL 



15 A 
0.0 L 



0.23/0 
82.479 
87.264 

0.0 
1.5 



2.13/2 
79.318 
87.325 

0.0 
11.3 



. 23 INFLOW 
QF 56 
AF 0.041 

VF 1.35 
S 

1/ 71 

. 13 INFLOW 
QF 14730 
AF 3.557 

VF 4.14 
S 

1/ 149 



W908 
DQ 
DQD 

GAMMA 

N 0. 

80 

DQ 
DQD 

GAMMA 

N 0. 



0 

0.0 

0.99 

0130 

82 
0 

0.0 
0.99 
0130 



OUTFLOW 83 
QDLM 0 VNIGHTO . 21 
HDLM 0 . 01 HNIGHTO . 00 



VDLM 0.31 
SCOD 15 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 86 
QDLM 1438 VNIGHTO. 07 
HDLM 1.30 HNIGHT1 .26 

VDLM 0 . 63 VNORM 2 . 69 
SCOD 15 DWB 0.86 



DUC 
DUS 



DUC 
DUS 



B.NO. 

0.63 
-3.91 



HUM 0.86 
YUM 83.36 



B.NO. 

1.80 
-3.94 



HUM 3.93 
YUM 83 . 32 



3400 

DLC 0 . 61 
DLS -3 . 95 



HIM 
YLM 



0.84 
83.32 



3400 

DLC 1.87 
DLS -4 . 01 



HIM 
YLM 



4.00 
83.31 



QLM 

RAIN 

QRQLM 

VIM 



EXIST. 
104 

7MS2 
104 
2.50 



QLM 



EXIST. 
4926 



RAIN 7MS2 
QRQLM 3791 
VIM 1.38 



COMB . 82 
CAP -47 
QLM/QF 1.85 



DY 
DH 



0.02 
0.02 



COMB . 83 
CAP 9804 
QLM/QF 0.33 



DY 
DH 



0.08 
-0.07 



CIRCULAR 
YU 82.936 
SU 87.974 



RES 
IW 



0 

0. 0 



YL 
SL 

A 
L 



1 . 60/1 
82.186 
87.411 

0.36 
54.9 



. 60 INFLOW 
QF 9788 
AF 2.007 

VF 4.88 
S 

1/ 73 



1111 
DQ 
DQD 

GAMMA 

N 0. 



5653 

100 

0.0 

0.99 

0130 



OUTFLOW W907 
QDLM 222 VNIGHT1 . 1 0 
HDLM 0.17 HNIGHTO . 05 

VDLM 2 . 09 VNORM 0 . 0 
SCOD 15 DWB 0.00 



B.NO. 706900 PASSING ON 



EXIST. COMB. 



84 



DUC -0.10 

DUS -3.54 

HUM 1 . 50 

YUM 84 . 43 



DLC 
DLS 

HIM 
YLM 



0.30 
-3.33 

1.90 
84.08 



QLM 



6692 



RAIN 7MS2 
QRQLM 6441 
VIM 3.33 



CAP 3096 
QLM/QF 0 . 68 



DY 
DH 



0. 75 
-0.40 



CIRCULAR 
YU 81 . 760 
SU 87.411 



RES 
IW 



0 

0.0 



YL 
SL 



A 
L 



0.46/0 
80.406 
87.325 

0.0 
20.1 



.46 INFLOW 
QF 783 
AF 0.166 

VF 4.72 
S 

1/ 15 



W907 
DQ 
DQD 

GAMMA 

N 0 



0 

0.0 
0.99 
0130 



OUTFLOW 86 
QDLM 222 VNIGHTO . 35 
HDLM 0.21 HNIGHTO. 18 

VDLM 2 . 92 VNORM 4 . 09 
SCOD 15 DWB 0.05 



B.NO. 716900 
DUC 1.51 DLC 2.43 
DUS -3 . 68 DLS -4 . 02 



HUM 1.97 
YUM 83.73 



HIM 
YLM 



2.89 
83.30 



QLM 



EXIST. 
818 



RAIN 7MS2 
QRQLM 588 
VIM 4.93 



COMB . 85 
CAP -35 
QLM/QF 1 . 05 



DY 
DH 



1.35 
-0.92 



0 
+ 

+ 
0 

0 

+ 

+ 
0 

0 

+ 

+ 
0 

0 

+ 

+ 
0 

0 

+ 

+ 
0 

0 

+ 



+ 
0 



86 CIRCULAR 

YU 79.318 YL 
SU 87.325 SL 



88 



89 
* 



90 
* 



91 
* 



RES 
IW 



15 A 
0.0 L 



87 CIRCULAR 
* YU 82. 653 YL 
SU 86. 898 SL 



RES 
IW 



15 A 
0.0 L 



CIRCULAR 
YU 82.217 
SU 87.325 



RES 
IW 



CIRCULAR 
YU 82.546 
SU 87.264 



RES 
IW 



CIRCULAR 
YU 82.159 
SU 87.411 



RES 
IW 



CIRCULAR 
YU 82 . 293 
SU 87.234 



RES 
IW 



YL 
SL 



15 A 
0.0 L 



YL 
SL 



0 A 
0.0 L 



YL 
SL 



0 A 
0.0 L 



YL 
SL 



0 A 
0.0 L 



2.13/2 
79.312 
87.325 

0.0 
10. 7 



0.30/0 
82.293 
87.325 

0.37 
60.1 



0.30/0 
82.205 
87.325 

0.0 
1.5 



0.30/0 
82.464 
87.234 

0.0 
14. 6 



1 . 60/1 
82. 067 
87.234 

0.0 
17.7 



0.30/0 
82.235 
87.234 

0.0 
14.3 



. 13 INFLOW 
QF 4252 
AF 3.557 

VF 1.20 
S 

1/1 784 

. 30 INFLOW 
QF 75 
AF 0.071 

VF 1.06 
S 

1/ 167 

. 30 INFLOW 
QF 86 
AF 0.071 

VF 1.22 
S 

1/ 125 

. 30 INFLOW 
QF 72 
AF 0.071 

VF 1.02 
S 

1/ 178 

. 60 INFLOW 
QF 6038 
AF 2.007 

VF 3. 01 
S 

1/ 192 

. 30 INFLOW 
QF 61 
AF 0.071 

VF 0.87 
S 

1/ 247 



83 



DQ 
DQD 



GAMMA 
N 0. 

DQ 
DQD 

GAMMA 

N 0. 

W909 
DQ 
DQD 

GAMMA 

N 0. 

W908 
DQ 
DQD 

GAMMA 

N 0. 

W907 
DQ 
DQD 

GAMMA 

N 0 

W909 
DQ 
DQD 

GAMMA 

N 0 



85 
0 

0.0 
0.99 
0130 

103 
0.1 

0.99 

0130 

0 

0.0 
0.99 
0130 

0 

0.0 
0.99 
0130 

0 

0.0 
0.99 
0130 

0 

0.0 
0.99 
0130 



OUTFLOW 93 
QDLM 1 659 VNIGHTO . 08 
HDLM 1.31 HNIGHT1 .27 

VDLM 0 . 73 VNORM 1.13 
SCOD 15 DWB 0.38 



OUTFLOW W909 
QDLM 0 VNIGHTO . 1 6 
HDLM 0 . 01 HNIGHTO . 00 

VDLM 0.18 VNORM 0.0 
SCOD 15 DWB 0.0 



OUTFLOW 93 
QDLM 0 VNIGHTO. 19 
HDLM 0 . 01 HNIGHTO . 00 

VDLM 0.19 VNORM 0.0 
SCOD 15 DWB 0.0 



OUTFLOW 92 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0. 0 
SCOD 15 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 92 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0. 0 
SCOD 15 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 92 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0.0 
SCOD 15 



VNORM 0 . 0 
DWB 0.0 



DUC 
DUS 



DUC 
DUS 



DUC 
DUS 



DUC 
DUS 



DUC 
DUS 



DUC 
DUS 



B.NO. 

1.85 
-4.02 



HUM 3 . 98 
YUM 83.30 



B.NO. 

0.42 
-3.52 



HUM 0 . 72 
YUM 83.38 



B.NO. 

0. 77 
-4.03 



HUM 1.07 
YUM 83.29 



B.NO. 

0.57 
-3.85 



HUM 0.87 
YUM 83.41 



3300 

DLC 1 . 85 
DLS -4 . 03 



HLM 
YLM 



3.98 
83.29 



3300 

DLC 0 . 70 
DLS -4 . 03 



HLM 
YLM 



1.00 
83.30 



3300 

DLC 0 . 81 
DLS -4 . 01 

HLM 1 . 11 
YLM 83 . 32 



3400 

DLC 0.49 
DLS -3 . 98 

HLM 0 . 79 
YLM 83.26 



B.NO. 716900 
0 . 01 DLC 



-3. 65 



DLS 



0.0 
-3.57 



HUM 1 . 61 
YUM 83.76 



B.NO. 

0.68 
-3.96 



HUM 0 . 98 
YUM 83.27 



HLM 1 . 60 
YLM 83.67 



3300 

DLC 0.69 
DLS -4 . 01 

HLM 0 . 99 
YLM 83 . 22 



EXIST. COMB. 86 
QLM 5353 CAP -1100 
QLM/QF 1.26 

RAIN 7MS2 

QRQLM 4188 DY 0.01 
VLM 1.50 DH -0.00 



EXIST. COMB. 



87 



QLM 



93 



RAIN 7MS2 
QRQLM 93 
VLM 1.31 



QLM 

RAIN 

QRQLM 

VLM 



EXIST. 
83 

7MS2 
83 
1.31 



QLM 

RAIN 

QRQLM 

VLM 



EXIST. 
96 

7MS2 
96 
1.36 



CAP -17 
QLM/QF 1.24 

DY 0.36 
DH -0.28 



COMB . 88 
CAP 3 
QLM/QF 0.96 

DY 0.01 
DH -0.04 



STORM 89 
CAP -22 
QLM/QF 1.32 



DY 
DH 



0.08 
0.07 



QLM 



EXIST. 
6190 



RAIN 7MS2 
QRQLM 5955 
VLM 3.23 



STORM 90 
CAP -151 
QLM/QF 1 . 03 



DY 
DH 



0.09 
0.01 



QLM 

RAIN 

QRQLM 

VLM 



EXIST. STORM 
63 CAP 



91 
0 

QLM/QF 1 . 02 



7MS2 
63 
0.89 



DY 
DH 



0.06 
-0.00 



92 



1090 



1091 



0 
+ 

+ 
0 

1 
0 

+ 

+ 
0 

1 

0 
+ 

+ 
0 

1 

0 
+ 

+ 
0 

1 

0 
+ 



+ 
0 

1094 
0 * 



1092 



1093 



+ 
0 



CIRCULAR 
YU 82.067 
SU 87.234 



RES 
IW 



CIRCULAR 
YU 89.389 
SU 94.244 



RES 
IW 



CIRCULAR 
YU 88.362 
SU 93.391 



RES 
IW 



CIRCULAR 
YU 86. 962 
SU 92.226 



RES 
IW 



CIRCULAR 
YU 85.618 
SU 91.166 



RES 
IW 



CIRCULAR 
YU 84.451 
SU 90.108 



RES 
IW 



YL 
SL 



0 A 
0.0 L 



YL 
SL 



79 A 
0.0 L 



YL 
SL 



79 A 
0.0 L 



YL 
SL 



79 A 
0.0 L 



YL 
SL 



79 A 
0.0 L 



YL 
SL 



79 A 
0.0 L 



1 . 60/1 
80.955 
86. 719 

0.0 
68. 6 



1 . 30/1 
88.362 
93.391 

0.58 
81.4 



1 . 30/1 
86.962 
92.226 

0.80 
117. 6 



1 . 30/1 
85. 695 
91.166 

0. 77 
109.1 



1.37/1 
84.527 
90.108 

0.91 
105.2 



1 . 45/1 
84 . 332 
89.901 

0.0 
27.4 



. 60 INFLOW 
QF 10663 
AF 2.007 

VF 5.31 
S 

1/ 62 

. 30 INFLOW 
QF 5407 
AF 1.325 

VF 4.08 
S 

1/ 79 

. 30 INFLOW 
QF 5252 
AF 1.325 

VF 3.96 
S 

1/ 84 

. 30 INFLOW 
QF 5188 
AF 1.325 

VF 3.92 
S 

1/ 86 

.37 INFLOW 
QF 5638 
AF 1.472 

VF 3.83 
S 

1/ 96 

. 45 INFLOW 
QF 4245 
AF 1 . 649 

VF 2.58 
S 

1/ 230 



89 



DQ 
DQD 



GAMMA 

N 0. 

1089 
DQ 
DQD 

GAMMA 

N 0. 

1090 
DQ 
DQD 

GAMMA 

N 0. 

1091 
DQ 
DQD 

GAMMA 

N 0. 

1092 
DQ 
DQD 

GAMMA 

N 0. 

1093 
DQ 
DQD 

GAMMA 

N 0. 



90 
0 

0.0 
0.99 
0130 

134 
0.5 

0. 78 

0130 

179 
0. 7 

0. 78 

0130 

172 
0. 7 

0. 78 

0130 

204 
0.8 

0. 78 

0130 

0 

0.0 
0. 70 
0130 



91 OUTFLOW 1112 
QDLM 0 VNIGHTO . 0 
HDLM 0.00 HNIGHTO . 00 

VDLM 0 . 0 VNORM 0 . 0 
SCOD 15 DWB 0.00 



OUTFLOW 1091 
QDLM 37 VNIGHTO. 64 
HDLM 0.07 HNIGHTO . 00 

VDLM 1.27 VNORM 0.0 
SCOD 4 DWB 0.00 



OUTFLOW 1092 
QDLM 38 VNIGHTO . 62 
HDLM 0.07 HNIGHTO . 00 

VDLM 1 . 25 VNORM 0 . 0 
SCOD 15 DWB 0.00 



OUTFLOW 1093 
QDLM 39 VNIGHTO . 61 
HDLM 0 . 08 HNIGHTO . 00 

VDLM 1 . 24 VNORM 0 . 0 
SCOD 15 DWB 0.0 



OUTFLOW 1094 
QDLM 39 VNIGHTO . 60 
HDLM 0 . 08 HNIGHTO . 00 

VDLM 1 . 20 VNORM 0 . 0 
SCOD 15 DWB 0.0 



OUTFLOW 1095 
QDLM 39 VNIGHTO . 03 
HDLM 0.13 HNIGHTO . 04 

VDLM 0.54 VNORM 0.87 
SCOD 15 DWB 0.04 



DUC 
DUS 



DUC 
DUS 



DUC 
DUS 



DUC 
DUS 



DUC 
DUS 



DUC 
DUS 



B.NO. 
-0. 71 
-4.27 



716800 

DLC -0 . 71 
DLS -4 . 88 



HUM 0 . 89 HLM 0 . 89 
YUM 82.96 YLM 81.84 



B.NO. 
-0.85 
-4.41 



HUM 0 . 45 
YUM 89 . 84 



B.NO. 
-0.83 
-4.56 



HUM 0.47 
YUM 88.83 



B.NO. 
-0.80 
-4. 76 



HUM 0 . 50 
YUM 87.46 



B.NO. 
-0.85 
-5. 03 



B.NO. 
-0.33 
-4.54 



717210 

DLC -0 . 83 
DLS -4.56 

HLM 0.4 7 
YLM 88 . 83 



717210 

DLC -0.80 
DLS -4 . 76 

HLM 0.50 
YLM 87.46 



717210 

DLC -0 . 78 
DLS -4 . 95 

HLM 0 . 52 
YLM 86.21 



HUM 0 . 52 
YUM 86.14 



717210 

DLC -0.33 
DLS -4 . 54 

HLM 1 . 04 
YLM 85.57 



HUM 1 . 12 
YUM 85.57 



717200 

DLC -0 . 24 
DLS -4.36 

HLM 1 . 21 
YLM 85 . 54 



EXIST. COMB. 92 
QLM 6278 CAP 4384 
QLM/QF 0.59 

RAIN 7MS2 

QRQLM 6042 DY 1.11 
VLM 5.49 DH 0.01 



EXIST. COMB. 



1090 



QLM 



1491 



RAIN 7MS2 
QRQLM 1451 
VLM 3.48 



QLM 



RAIN 7MS2 
QRQLM 1586 
VLM 3.48 



QLM 



EXIST. 
1743 



RAIN 7MS2 
QRQLM 1708 
VLM 3.55 



QLM 



RAIN 7MS2 
QRQLM 1767 



VLM 



QLM 



2. 65 



RAIN 7MS2 
QRQLM 1717 



VLM 



1.84 



CAP 391 7 
QLM/QF 0.28 

DY 1.03 
DH -0.02 



EXIST. COMB 
1619 CAP 



1091 
3634 
QLM/QF 0.31 



DY 1.40 
DH -0.03 



COMB . 1 092 
CAP 3444 
QLM/QF 0.34 

DY 1.27 
DH -0.02 



EXIST. COMB 
1805 CAP 



1093 
3833 
QLM/QF 0.32 



DY 1.09 
DH -0.52 



EXIST. COMB. 
1756 CAP 



1094 
2489 
QLM/QF 0.41 



DY 0.12 
DH -0.09 



1095 



1096 



0 
+ 

+ 
0 

1 
0 

+ 

+ 
0 

1 

0 
+ 



+ 
0 

1098 
0 * 



1091 



+ 
0 

1108 
0 



+ 
0 

1109 
0 * 



CIRCULAR 1.60/1.60 INFLOW 1094 1622 

YU 84.332 YL 84.207 QF 8089 DQ 0 

SU 89.901 SL 90.071 AF 2.007 DQD 0.0 

RES 79 A 0.0 VF 4.03 GAMMA 0 . 70 

Iff 0.0 L 13.4 S 

1/ 107 N 0.0130 

CIRCULAR 1.60/1.60 INFLOW 5637 5639 

YU 84.180 YL 83.515 QF 7988 DQ 120 

SU 90.038 SL 88.880 AF 2.007 DQD 0.0 

RES OA 0.41 VF 3.98 GAMMA 1.00 

IW 0.0 L 73.1 S 

1/ 110 N 0.0130 

CIRCULAR 1.60/1.60 INFLOW 1096 5647 

YU 83.515 YL 83.119 QF 17470 DQ 0 

SU 88.880 SL 88.788 AF 2 . 007 DQD 0.0 

RES OA 0.0 VF 8.70 GAMMA 1.00 

IW 0.0 L 9.1 S 

1/ 23 N 0.0130 

CIRCULAR 0.99/0.99 INFLOW 1636 1631 

YU 86.606 YL 86.505 QF 1716 DQ 0 

SU 91.437 SL 91.336 AF 0.768 DQD 0.0 

RES 17 A 0.0 VF 2.23 GAMMA 0.67 

IW 0.0 L 18.6 S 

1/ 184 N 0.0130 

CIRCULAR 0.99/0.99 INFLOW 1107 5668 

YU 83.710 YL 83.485 QF 1841 DQ 47 

SU 88.666 SL 88.788 AF 0.768 DQD 0.0 

RES 0 A 0.17 VF 2.40 GAMMA 0.99 

IW 0.0 L 36.0 S 

1/160 N 0.0130 



CIRCULAR 0.99/0.99 INFLOW 1108 

YU 83.476 YL 83.412 QF 1776 DQ 0 

SU 88.788 SL 88.788 AF 0.768 DQD 0.0 

RES OA 0.0 VF 2.31 GAMMA 0 . 99 

IW 0.0 L 11.0 S 

1/172 N 0.0130 



OUTFLOW 5637 
QDLM 119 VNIGHT0.76 
HDLM 0.14 HNIGHTO . 04 

VDLM 1 . 53 VNORM 0 . 0 
SCOD 15 DWB 0.00 



5643 OUTFLOW 1097 
QDLM 124 VNIGHT0.77 
HDLM 0.13 HNIGHTO . 04 

VDLM 1 . 54 VNORM 0 . 0 
SCOD 1 02 DWB 0 . 0 



OUTFLOW 1110 
QDLM 124 VNIGHTO . 29 
HDLM 0.24 HNIGHTO . 0 7 

VDLM 0. 67 VNORM 2. 73 
SCOD 102 DWB 0.15 



OUTFLOW 1099 
QDLM 34 VNIGHTO . 51 
HDLM 0 . 09 HNIGHTO . 03 

VDLM 0 . 93 VNORM 0 . 0 
SCOD 15 DWB 0.0 



OUTFLOW 1109 
QDLM 89 VNIGHTO . 70 
HDLM 0.14 HNIGHTO . 05 

VDLM 1 . 28 VNORM 0 . 0 
SCOD 15 DWB 0.0 



OUTFLOW 1110 
QDLM 89 VNIGHTO . 68 
HDLM 0.15 HNIGHTO . 05 

VDLM 1 . 25 VNORM 0 . 0 
SCOD 15 DWB 0.0 



B.NO. 717200 
DUC -0.43 DLC -0.32 
DUS -4.39 DLS -4.59 

HUM 1.17 HIM 1.28 
YUM 85.51 YLM 85.48 



B.NO. 717100 
DUC -0.32 DLC 0.18 
DUS -4.58 DLS -3.58 



QLM 



EXIST. 
2970 



HUM 1 . 28 
YUM 85.46 



HLM 1 . 78 
YLM 85.30 



B.NO. 717100 
DUC 0.13 DLC 0.50 
DUS -3.63 DLS -3.57 



HUM 1 . 73 
YUM 85.25 



HLM 2.10 
YLM 85 . 22 



B.NO. 145215 
DUC 1.36 DLC 1.40 
DUS -2.48 DLS -2.44 



HUM 2 . 35 
YUM 88.95 



HLM 2 . 39 
YLM 88 . 90 



B.NO. 653300 
DUC 0 . 76 DLC 0 . 72 
DUS -3.20 DLS -3.59 



HUM 1 . 75 
YUM 85.46 



HLM 1 . 71 
YLM 85.19 



B.NO. 653300 
DUC 0 . 73 DLC 0 . 71 
DUS -3.59 DLS -3.68 



HUM 1 . 72 
YUM 85.19 



HLM 1 . 70 
YLM 85.11 



RAIN 7MS2 
QRQLM 2854 
VLM 2.55 



QLM 



EXIST. 
3894 



RAIN 7MS2 
QRQLM 3771 
VLM 2.92 



QLM 



EXIST. 
4383 



RAIN 7MS2 
QRQLM 4259 
VLM 2.18 



QLM 



EXIST. 
1281 



RAIN 7MS2 
QRQLM 1219 
VLM 1. 76 



COMB. 1095 
CAP 5119 
QLM/QF 0.37 

DY 0.13 
DH -0.10 



COMB. 1096 
CAP 4093 
QLM/QF 0.49 

DY 0.66 
DH -0.51 



COMB. 1097 
CAP 13087 
QLM/QF 0.25 

DY 0.40 
DH -0.37 



COMB. 1098 
CAP 435 
QLM/QF 0 . 75 

DY 0.10 
DH -0.04 



EXIST. COMB. 1108 
QLM 2023 CAP -182 
QLM/QF 1.10 

RAIN 7MS2 

QRQLM 1914 DY 0.23 
VLM 2.63 DH 0.04 



EXIST. COMB. 1109 

QLM 2023 CAP -247 

QLM/QF 1.14 

RAIN 7MS2 

QRQLM 1914 DY 0.06 

VLM 2.63 DH 0.02 



0 



1110 



1111 



1112 



0 
+ 

+ 
0 

1 

0 
+ 

+ 
0 

1 

0 
+ 

+ 
0 

1 

0 
+ 

+ 
0 

1 

0 
+ 

+ 
0 

1 

0 
+ 



+ 
0 



1113 



1114 



1115 



CIRCULAR 
YU 83.119 
SU 88.788 



RES 
IW 



CIRCULAR 
YU 83.000 
SU 88.173 



RES 
IW 



CIRCULAR 
YU 80.955 
SU 86.585 



RES 
IW 



CIRCULAR 
YU 79.906 
SU 85.551 



RES 
IW 



CIRCULAR 
YU 79.681 
SU 85.451 



RES 
IW 



CIRCULAR 
YU 78.248 
SU 84.097 



RES 
IW 



YL 
SL 



0 A 
0.0 L 



YL 
SL 



0 A 
0.0 L 



YL 
SL 



0 A 
4.8 L 



YL 
SL 



0 A 
0.0 L 



YL 
SL 



0 A 
0.0 L 



YL 
SL 



0 A 

0.0 L 



1 . 60/1 
83. 015 
88.173 

0.0 
36. 6 



1 . 60/1 
82.936 
87. 974 

0.33 
30.5 



1 . 60/1 
79.906 
85.551 

0.29 
53.3 



1 . 60/1 
79. 681 
85.451 

0.0 
23.5 



1 . 68/1 
78.248 
84.097 

0.81 
84.1 



1 . 68/1 
77. 633 
83. 064 

0.39 
70.1 



. 60 INFLOW 
QF 4464 
AF 2.007 

VF 2.22 
S 

1/ 352 

. 60 INFLOW 
QF 3836 
AF 2.007 

VF 1.91 
S 

1/ 477 

. 60 INFLOW 
QF 11749 
AF 2.007 

VF 5.85 
S 

1/ 51 

. 60 INFLOW 
QF 8195 
AF 2.007 

VF 4.08 
S 

1/ 104 

. 68 INFLOW 
QF 12451 
AF 2.213 

VF 5. 63 
S 

1/ 59 

. 68 INFLOW 
QF 8934 
AF 2.213 

VF 4.04 
S 

1/ 114 



1097 
DQ 
DQD 

GAMMA 

N 0. 

1110 
DQ 
DQD 

GAMMA 

N 0 

92 



DQ 
DQD 

GAMMA 

N 0. 

1112 
DQ 
DQD 

GAMMA 

N 0. 

1113 
DQ 
DQD 

GAMMA 

N 0. 

1114 
DQ 
DQD 

GAMMA 

N 0. 



1109 
0 

0.0 
0.99 
0130 

92 
0.0 

0.99 

0130 

5655 

86 
4.8 

0.99 

0130 

0 

0.0 

0.99 

0130 

1472 

187 

0.0 

0.81 

0130 

90 
0.0 

0.81 

0130 



5650 OUTFLOW 1111 
QDLM 221 VNIGHTO . 62 
HDLM 0.24 HNIGHTO . 0 7 

VDLM 1 . 20 VNORM 0 . 0 
SCOD 15 DWB 0.00 



OUTFLOW 84 
QDLM 221 VNIGHTO. 5 6 
HDLM 0.26 HNIGHTO . 08 

VDLM 1.07 VNORM 0 . 0 
SCOD 15 DWB 0.0 



C331 OUTFLOW 1113 
QDLM 5 VNIGHTO . 91 
HDLM 0 . 03 HNIGHTO . 00 



VDLM 0 . 91 
SCOD 15 



VNORM 0 . 0 
DWB 0 . 01 



OUTFLOW 1114 
QDLM 5 VNIGHTO . 64 
HDLM 0.06 HNIGHTO . 02 

VDLM 0.18 VNORM 0.64 
SCOD 15 DWB 0.04 



5657 OUTFLOW 1115 
QDLM 39 VNIGHTO . 88 
HDLM 0.07 HNIGHTO . 02 

VDLM 1 . 38 VNORM 0 . 0 
SCOD 15 DWB 0.01 



OUTFLOW 1116 
QDLM 39 VNIGHTO . 63 
HDLM 0.07 HNIGHTO . 02 

VDLM 1.10 VNORM 0 . 0 
SCOD 15 DWB 0.0 



B.NO. 717000 

DUC 0.22 DLC 0.10 

DUS -3.85 DLS -3.45 

HUM 1 . 82 HIM 1 . 70 

YUM 84 . 94 YLM 84 . 72 



B.NO. 717000 
DUC 0 . 12 DLC 0 . 0 
DUS -3.45 DLS -3.44 



HUM 1 . 72 
YUM 84 . 72 



HLM 1 . 60 
YLM 84 . 54 



B.NO. 167 
DUC -0.74 DLC -0.31 
DUS -4 . 77 DLS -4 . 35 



HUM 0.86 
YUM 81 . 82 



HLM 1 . 29 
YLM 81 . 20 



B.NO. 716700 
DUC -0.31 DLC -0.24 
DUS -4.35 DLS -4.41 



HUM 1 . 29 
YUM 81 . 20 



HLM 1.36 
YLM 81 . 04 



B.NO. 716600 
DUC -0.32 DLC 0.56 
DUS -4.41 DLS -3.61 



HUM 1 . 36 
YUM 81 . 04 



HLM 2 . 24 
YLM 80.49 



B.NO. 716600 
DUC 0.56 DLC 0.70 
DUS -3.61 DLS -3.05 



HUM 2 . 24 
YUM 80.49 



HLM 2 . 38 
YLM 80 . 02 



EXIST. COMB. 1110 
QLM 6464 CAP -1999 
QLM/QF 1.45 

RAIN 7MS2 

QRQLM 6220 DY 0.10 
VLM 3.22 DH 0.11 



EXIST. COMB. 



1111 



QLM 



6536 



RAIN 7MS2 
QRQLM 6288 
VLM 3.26 



QLM 



EXIST. 
6604 



RAIN 7MS2 
QRQLM 6356 
VLM 4.41 



QLM 



EXIST. 
6569 



RAIN 7MS2 
QRQLM 6320 
VLM 4.39 



QLM 



RAIN 7MS2 
QRQLM 7639 
VLM 4.38 



QLM 



RAIN 7MS2 
QRQLM 7518 
VLM 4.28 



CAP -2699 
QLM/QF 1 . 70 



DY 
DH 



0.06 
0.12 



COMB. 1112 
CAP 5145 
QLM/QF 0.56 

DY 1.05 
DH -0.43 



COMB. 1113 
CAP 1 625 
QLM/QF 0.80 

DY 0.23 
DH -0.06 



EXIST. COMB 
7945 CAP 



1114 
4506 
QLM/QF 0 . 64 



DY 1.43 
DH -0.88 



EXIST. COMB. 
7789 CAP 



1115 
1145 
QLM/QF 0.87 



DY 0.62 
DH -0.14 



1116 CIRCULAR 1.83/1.83 INFLOW 1115 5608 

YU 77.480 YL 76.227 QF 11518 DQ 172 

SU 83.064 SL 80.967 AF 2.626 DQD 0.0 

RES OA 0.97 VF 4.39 GAMMA 0.62 

IW 0.0 L 135.6 S 

1/ 108 N 0.0130 

EGG 0.97/1.45 INFLOW 1147 

YU 74.892 YL 74.813 QF 1204 DQ 0 

SU 81.397 SL 81.199 AF 1.072 DQD 0.0 

RES OA 0.0 VF 1.12 GAMMA 0.0 

IW 0.0 L 67.7 S 

1/ 857 N 0.0130 

EGG 0.97/1.45 INFLOW 1148 

YU 74.813 YL 74.792 QF 1010 DQ 0 

SU 81.199 SL 81.037 AF 1 . 072 DQD 0.0 

RES OA 0.0 VF 0.94 GAMMA 0 . 0 

IW 0.0 L 25.6 S 

1/1219 N 0.0130 

EGG 1.07/1.60 INFLOW 1149 1118 

YU 74.685 YL 74.578 QF 1460 DQ 0 

SU 81.037 SL 80.787 AF 1 . 305 DQD 0.0 

RES OA 0.0 VF 1.12 GAMMA 0.0 

IW 0.0 L 105.5 S 

1/ 986 N 0.0130 

EGG 1.07/1.60 INFLOW 1150 

YU 74.578 YL 74.466 QF 1529 DQ 0 

SU 80.787 SL 80.495 AF 1 . 305 DQD 0.0 

RES OA 0.0 VF 1.17 GAMMA 0 . 0 

IW 0.0 L 100.6 S 

1/ 898 N 0.0130 

CIRCULAR 0 . 4 6/0 . 4 6 INFLOW 

YU 91.708 YL 91.114 QF 291 DQ 0 

SU 95.274 SL 94.726 AF 0.166 DQD 0.0 

RES OA 0.0 VF 1.76 GAMMA 1.00 

IW 0.0 L 63.7 S 

1/ 107 N 0.0130 



0 
+ 



+ 
0 

1148 
0 



+ 
0 

1149 



0 
+ 

+ 
0 

1 

0 
+ 

+ 
0 

1 

0 
+ 



1150 



1151 



+ 
0 

1574 
0 



+ 
0 



5662 OUTFLOW W905 
QDLM 40 VNIGHT0.68 
HDLM 0 . 08 HNIGHTO . 03 

VDLM 1.11 VNORM 0 . 0 
SCOD 15 DWB 0.01 



OUTFLOW 1149 
QDLM 167 VNIGHTO . 4 9 
HDLM 0.44 HNIGHTO. 14 

VDLM 0 . 73 VNORM 0 . 84 
SCOD 400 DWB 0.04 



OUTFLOW 1150 
QDLM 167 VNIGHTO. 43 
HDLM 0.44 HNIGHTO. 14 

VDLM 0 . 73 VNORM 0 . 0 
SCOD 400 DWB 0.0 



1119 OUTFLOW 1151 
QDLM 207 VNIGHTO. 37 
HDLM 0.44 HNIGHTO. 17 

VDLM 0 . 84 VNORM 0 . 0 
SCOD 400 DWB 0.0 



OUTFLOW 1157 
QDLM 207 VNIGHTO . 1 9 
HDLM 0.43 HNIGHTO. 28 

VDLM 0.87 VNORM 0.0 
SCOD 400 DWB 0.0 



OUTFLOW 1575 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0. 0 
SCOD 102 



VNORM 0 . 0 
DWB 0.0 



B.NO. 716500 

DUC 0 . 71 DLC 1 . 29 

DUS -3.05 DLS -1.62 

HUM 2.54 HIM 3.12 

YUM 80.02 YLM 79.34 



B.NO. 312400 
DUC 2.84 DLC 2.88 
DUS -2 . 22 DLS -2 . 05 



HUM 4 . 29 
YUM 79.18 



HLM 4 . 33 
YLM 79.15 



B.NO. 312400 
DUC 2.89 DLC 2.89 
DUS -2 . 05 DLS -1 . 90 



HUM 4 . 34 
YUM 79.15 



HLM 4 . 34 
YLM 79.14 



B.NO. 312300 
DUC 2 . 84 DLC 2 . 90 
DUS -1 . 91 DLS -1 . 71 



HUM 4 . 44 
YUM 79.13 



HLM 4 . 50 
YLM 79 . 08 



B.NO. 312200 
DUC 2.90 DLC 2.96 
DUS -1.71 DLS -1.47 



HUM 4 . 50 
YUM 79.08 



HLM 4.56 
YLM 79 . 02 



B.NO. 522200 
DUC -0.46 DLC -0.46 
DUS -3.57 DLS -3.61 



HUM 0.0 
YUM 91 . 71 



HLM 0.00 
YLM 91 . 12 



EXIST. COMB. 1116 
QLM 8428 CAP 3089 
QLM/QF 0 . 73 

RAIN 7MS2 

QRQLM 8148 DY 1.25 
VLM 3.21 DH -0.58 



EXIST. COMB. 



1148 



QLM 



1057 



RAIN 7MS2 
QRQLM 1000 
VLM 0.99 



CAP 147 
QLM/QF 0.88 

DY 0.08 
DH -0.05 



QLM 



EXIST. COMB 
1057 CAP 



1149 
-46 
QLM/QF 1 . 05 



RAIN 7MS2 
QRQLM 1000 



VLM 



QLM 



0.99 



EXIST. 
1065 



RAIN 7MS2 
QRQLM 1008 
VLM 1.09 



QLM 



EXIST. 
1065 



RAIN 7MS2 
QRQLM 1007 



VLM 



1.11 



DY 0.02 
DH -0.01 



COMB. 1150 
CAP 395 
QLM/QF 0 . 73 

DY 0.11 
DH -0.05 



COMB. 1151 
CAP 465 
QLM/QF 0 . 70 

DY 0.11 
DH -0.06 



EXIST. COMB. 1574 
QLM 0 CAP 291 

QLM/QF 0 . 0 

RAIN 7MS2 

QRQLM 0 DY 0.59 

VLM 0.0 DH -0.00 



1575 



1576 



2577 



0 
+ 

+ 
0 

1 
0 

+ 

+ 
0 

1 

0 
+ 

+ 
0 

1 

0 
+ 

+ 
0 

1 

0 
+ 

+ 
0 

1 

0 
+ 



+ 
0 



1578 



1579 



1580 



CIRCULAR 
YU 91.077 
SU 94.726 



RES 
IW 



CIRCULAR 
YU 90 . 660 
SU 94 . 323 



RES 
IW 



CIRCULAR 
YU 90 . 593 
SU 94.217 



RES 
IW 



CIRCULAR 
YU 89.651 
SU 93.217 



RES 
IW 



CIRCULAR 
YU 88.334 
SU 92.022 



RES 
IW 



RES 
IW 



YL 
SL 



765 A 
0.0 L 



YL 
SL 



2 A 
0.0 L 



YL 
SL 



585 A 
0.0 L 



YL 
SL 



0 A 
0.0 L 



YL 
SL 



735 A 
0.0 L 



CIRCULAR 

YU 87.478 YL 

SU 91.516 SL 



32 A 
0.0 L 



0.46/0 
90. 696 
94 . 323 

0.05 
45.4 



0.46/0 
90. 626 
94.217 

0.0 
9.4 



0.46/0 
89. 660 
93.217 

0.06 
96.9 



0.46/0 
88.377 
92. 022 

0.0 
73.5 



0.46/0 
87. 478 
91.516 

0.03 
33.5 



0.46/0 
87.222 
90.977 

0.0 
32. 6 



.46 INFLOW 
QF 276 
AF 0.166 

VF 1.66 
S 

1/ 119 

. 46 INFLOW 
QF 181 
AF 0.166 

VF 1.09 
S 

1/ 278 

. 46 INFLOW 
QF 296 
AF 0.166 

VF 1.78 
S 

1/ 104 

. 46 INFLOW 
QF 397 
AF 0.166 

VF 2.39 
S 

1/ 58 

. 46 INFLOW 
QF 482 
AF 0.166 

VF 2.90 
S 

1/ 39 

.46 INFLOW 
QF 267 
AF 0.166 

VF 1.61 
S 

1/ 127 



1574 
DQ 
DQD 

GAMMA 

N 0. 

1575 
DQ 
DQD 

GAMMA 

N 0 

1576 
DQ 
DQD 

GAMMA 

N 0. 

1577 
DQ 
DQD 

GAMMA 

N 0. 

1578 
DQ 
DQD 

GAMMA 

N 0 

1579 
DQ 
DQD 

GAMMA 

N 0 



15 
0.4 

1.00 

0130 

0 

0.0 
1.00 
0130 

18 
0.4 

1.00 

0130 

1571 
0 

0.0 
1.00 
0130 

10 
0.3 

1.00 

0130 

1572 
0 

0.0 
1.00 
0130 



OUTFLOW 1576 
QDLM 0 VNIGHTO .26 
HDLM 0 . 01 HNIGHTO . 00 

VDLM 0 . 35 VNORM 0 . 0 
SCOD 1 02 DWB 0 . 0 



OUTFLOW 1577 
QDLM 0 VNIGHTO . 1 7 
HDLM 0 . 01 HNIGHTO . 00 

VDLM 0 . 25 VNORM 0 . 0 
SCOD 1 02 DWB 0 . 0 



OUTFLOW 1578 
QDLM 1 VNIGHTO . 28 
HDLM 0 . 02 HNIGHTO . 00 

VDLM 0 . 43 VNORM 0 . 0 
SCOD 1 02 DWB 0 . 0 



OUTFLOW 1579 
QDLM 1 VNIGHTO. 37 
HDLM 0 . 02 HNIGHTO . 00 

VDLM 0.56 VNORM 0.0 
SCOD 1 02 DWB 0 . 0 



OUTFLOW 1580 
QDLM 1 VNIGHTO . 45 
HDLM 0 . 02 HNIGHTO . 01 

VDLM 0 . 69 VNORM 0 . 0 
SCOD 1 02 DWB 0 . 01 



OUTFLOW 1581 
QDLM 1 VNIGHTO . 25 
HDLM 0 . 02 HNIGHTO . 01 

VDLM 0.46 VNORM 0.0 
SCOD 1 02 DWB 0 . 0 



B.NO. 522200 

DUC -0.42 DLC -0.39 

DUS -3.61 DLS -3.56 

HUM 0.04 HIM 0.07 

YUM 91.12 YLM 90.77 



B.NO. 522200 
DUC -0.37 DLC -0.38 
DUS -3.58 DLS -3.51 



HUM 0.09 
YUM 90 . 75 



HLM 0 . 08 
YLM 90 . 71 



B.NO. 522200 
DUC -0.39 DLC -0.37 
DUS -3.55 DLS -3.46 



HUM 0.07 
YUM 90 . 66 



HLM 0 . 09 
YLM 89. 75 



B.NO. 522100 
DUC -0.37 DLC -0.37 
DUS -3.48 DLS -3.56 



HUM 0.09 
YUM 89 . 74 



HLM 0 . 09 
YLM 88.47 



B.NO. 522100 
DUC -0.38 DLC -0.28 
DUS -3.61 DLS -3.86 



HUM 0.08 
YUM 88 . 42 



HLM 0.18 
YLM 87.66 



B.NO. 522000 
DUC -0.28 DLC -0.28 
DUS -3.86 DLS -3.58 



HUM 0.18 
YUM 87. 66 



HLM 0.18 
YLM 87.40 



QLM 

RAIN 

QRQLM 

VIM 



EXIST. 
14 

7MS2 
14 
0.90 



COMB. 1575 
CAP 262 
QIM/QF 0 . 05 

DY 0.38 
DH -0.03 



EXIST. COMB. 



1576 



QLM 



14 



RAIN 7MS2 
QRQLM 13 
VIM 0. 66 



QLM 

RAIN 

QRQLM 

VIM 



EXIST. 
27 

7MS2 
27 
1.14 



QLM 

RAIN 

QRQLM 

VIM 



EXIST. 
33 

7MS2 
32 
1.46 



QLM 

RAIN 

QRQLM 

VIM 



7MS2 
40 
0.84 



QLM 

RAIN 

QRQLM 

VIM 



7MS2 
81 
1.43 



CAP 167 
QIM/QF 0.08 



DY 
DH 



0.03 
0.00 



COMB. 1577 
CAP 268 
QIM/QF 0.09 

DY 0.93 
DH -0.02 



COMB. 1578 
CAP 364 
QIM/QF 0.08 



DY 
DH 



1.27 
0.00 



EXIST. COMB 
41 CAP 



1579 
441 
QIM/QF 0.09 



DY 0.86 
DH -0.10 



EXIST. COMB. 
82 CAP 



1580 
185 
QIM/QF 0.31 



DY 
DH 



0.26 
0.00 



1581 



1582 



0 
+ 

+ 
0 

1 
0 

+ 

+ 
0 

1 

0 
+ 



+ 
0 

5632 
0 



1583 



+ 
0 



CIRCULAR 0.46/0.46 INFLOW 1580 

YU 81.222 YL 86.563 QF 294 DQ 32 

SU 90.977 SL 90.068 AF 0.166 DQD 0.2 

RES 195 A 0.11 VF 1.77 GAMMA 1.00 

IW 0.0 L 69.5 S 

1/ 105 N 0.0130 

CIRCULAR 0.46/0.46 INFLOW 1581 1573 

YU 86.563 YL 86.289 QF 326 DQ 14 

SU 90.068 SL 89.718 AF 0.166 DQD 0.1 

RES 196 A 0.05 VF 1.96 GAMMA 1.00 

IW 0.0 L 23.5 S 

1/ 86 N 0.0130 

CIRCULAR 0.46/0.46 INFLOW 1582 

YU 86.240 YL 86.182 QF 155 DQ 0 

SU 89.718 SL 89.474 AF 0.166 DQD 0.0 

RES 32 A 0.0 VF 0.93 GAMMA 1.00 

IW 0.0 L 21.9 S 

1/ 378 N 0.0130 

CIRCULAR 0.61/0.61 INFLOW 

YU 86.228 YL 86.182 QF 640 DQ 0 

SU 89.483 SL 89.474 AF 0.292 DQD 0.0 

RES 15 A 0.0 VF 2.19 GAMMA 1.00 

IW 0.0 L 4.6 S 

1/ 100 N 0.0130 



5633 



0 
+ 

+ 
0 

0 

+ 



+ 
0 



5634 



CIRCULAR 0.61/0.61 INFLOW 5632 1583 

YU 86.182 YL 85.679 QF 526 DQ 82 
SU 89.474 SL 89.764 AF 0.292 DQD 0.1 

RES 27 A 0.28 VF 1.80 GAMMA 1.00 

IW 0.0 L 74.4 S 

1/ 148 N 0.0130 

CIRCULAR 0.61/0.61 INFLOW 5633 

YU 85.679 YL 85.557 QF 640 DQ 0 

SU 89 . 764 SL 89 . 703 AF 0 . 292 DQD 0 . 0 

RES 27 A 0.0 VF 2.19 GAMMA 1.00 

IW 0.0 L 12.2 S 

1/ 100 N 0.0130 



OUTFLOW 1582 
QDLM 2 VNIGHTO . 28 
HDLM 0 . 02 HNIGHTO . 01 

VDLM 0 . 52 VNORM 0 . 0 
SCOD 1 02 DWB 0 . 0 



OUTFLOW 1583 
QDLM 2 VNIGHTO . 31 
HDLM 0 . 02 HNIGHTO . 01 

VDLM 0.57 VNORM 0.0 
SCOD 1 02 DWB 0 . 0 



OUTFLOW 5633 
QDLM 2 VNIGHTO. 18 
HDLM 0 . 03 HNIGHTO . 01 

VDLM 0 . 33 VNORM 0 . 0 
SCOD 1 02 DWB 0 . 0 



OUTFLOW 5633 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 02 HNIGHTO . 01 



VDLM 0. 0 
SCOD 102 



VNORM 0 . 0 
DWB 0 . 02 



OUTFLOW 5634 
QDLM 2 VNIGHTO . 28 
HDLM 0 . 02 HNIGHTO . 01 

VDLM 0 . 45 VNORM 0 . 0 
SCOD 1 02 DWB 0 . 0 



OUTFLOW 5635 
QDLM 2 VNIGHTO . 34 
HDLM 0 . 04 HNIGHTO . 01 

VDLM 0 . 53 VNORM 0 . 0 
SCOD 1 02 DWB 0 . 02 



B.NO. 522000 

DUC -0.29 DLC -0.27 

DUS -3.58 DLS -3.31 

HUM 0.17 HIM 0.19 

YUM 87.39 YLM 86.76 



B.NO. 521900 
DUC -0.28 DLC -0.20 
DUS -3.32 DLS -3.17 



HUM 0.18 
YUM 86. 75 



HLM 0.26 
YLM 86.55 



B.NO. 521900 
DUC -0.15 DLC -0.15 
DUS -3.17 DLS -2.98 



HUM 0 . 31 
YUM 86.55 



HLM 0 . 31 
YLM 86.49 



B.NO. 633200 
DUC -0.45 DLC -0.41 
DUS -3.09 DLS -3.09 



HUM 0.16 
YUM 86.39 



HLM 0.20 
YLM 86.39 



B.NO. 633100 
DUC -0.40 DLC -0.36 
DUS -3.08 DLS -3.84 



HUM 0 . 21 
YUM 86.39 



HLM 0 . 25 
YLM 85 . 93 



B.NO. 633100 
DUC -0.38 DLC -0.35 
DUS -3.86 DLS -3.89 



HUM 0 . 23 
YUM 85.90 



HLM 0.26 
YLM 85 . 81 



QLM 

RAIN 

QRQLM 

VIM 



EXIST. 
107 

7MS2 
105 
1.63 



COMB. 1581 
CAP 186 
QIM/QF 0.37 

DY 0.66 
DH -0.02 



EXIST. COMB. 1582 
QLM 118 CAP 208 

QIM/QF 0.36 

RAIN 7MS2 

QRQLM 116 DY 0.27 
VIM 1.35 DH -0.08 



EXIST. COMB. 1583 
QLM 116 CAP 39 

QIM/QF 0 . 75 

RAIN 7MS2 

QRQLM 114 DY 0.06 
VIM 0.99 DH 0.00 



EXIST. COMB. 



5632 



QLM 



RAIN 7MS2 
QRQLM 0 
VIM 0.02 



QLM 

RAIN 

QRQLM 

VIM 



EXIST. 
180 

7MS2 
178 
1.63 



CAP 640 
QIM/QF 0.00 

DY 0.05 
DH -0.04 



COMB. 5633 
CAP 346 
QIM/QF 0.34 

DY 0.50 
DH -0.04 



QLM 



EXIST. COMB. 
179 CAP 



5634 
461 
QIM/QF 0.28 



RAIN 7MS2 
QRQLM 177 
VIM 1.55 



DY 0.12 
DH -0.03 



5635 



5636 



5637 



0 
+ 

+ 
0 

c 
0 

+ 

+ 
0 

0 

+ 

+ 
0 

c 
0 

+ 



+ 
0 

5647 
0 



5638 



+ 
0 



CIRCULAR 0.61/0.61 INFLOW 5634 1588 

YU 85.557 YL 85.039 QF 550 DQ 62 

SU 89.703 SL 89.855 AF 0.292 DQD 0.1 

RES 34 A 0.21 VF 1.89 GAMMA 1.00 
IN 0.0 L 70.1 S 

1/ 135 N 0.0130 

CIRCULAR 0.61/0.61 INFLOW 5635 

YU 85.039 YL 84.308 QF 1045 DQ 0 

SU 89.855 SL 90.071 AF 0.292 DQD 0.0 

RES 34 A 0.0 VF 3.58 GAMMA 1.00 
IW 0.0 L 27.4 S 

1/ 37 N 0.0130 

CIRCULAR 1.60/1.60 INFLOW 1095 5636 

YU 84.207 YL 84.180 QF 7817 DQ 0 

SU 90.071 SL 90.038 AF 2 . 007 DQD 0.0 

RES OA 0.0 VF 3.89 GAMMA 1.00 
IW 0.0 L 3.1 S 

1/ 115 N 0.0130 

EGG 0.61/0.91 INFLOW 

YU 84.768 YL 84.600 QF 845 DQ 24 

SU 89 . 645 SL 89 . 782 AF 0 . 422 DQD 0 . 0 

RES OA 0.08 VF 2.00 GAMMA 1.00 
IW 0.0 L 24.4 S 

1/ 145 N 0.0130 

CIRCULAR 0.46/0.46 INFLOW 5646 

YU 84.561 YL 84.216 QF 1143 DQ 0 

SU 88.925 SL 88.880 AF 0.166 DQD 0.0 

RES OA 0.0 VF 6.89 GAMMA 1.00 
IW 0.0 L 2.4 S 

1/ 7 N 0.0130 



5648 



0 
+ 



+ 
0 



CIRCULAR 0 . 30/0 . 30 INFLOW 

YU 85.176 YL 84.734 QF 74 DQ 43 

SU 88.590 SL 88.666 AF 0.071 DQD 8.3 

RES 68 A 0.12 VF 1.06 GAMMA 1.00 

IW 8.2 L 74.1 S 

1/168 N 0.0130 



OUTFLOW 5636 
QDLM 5 VNIGHTO . 34 
HDLM 0 . 04 HNIGHTO . 01 



VDLM 0 . 64 
SCOD 102 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 5637 
QDLM 5 VNIGHTO. 5 6 
HDLM 0 . 03 HNIGHTO . 01 

VDLM 1 . 02 VNORM 0 . 0 
SCOD 1 02 DWB 0 . 01 



OUTFLOW 1096 
QDLM 124 VNIGHTO . 76 
HDLM 0.14 HNIGHTO . 04 



VDLM 1.51 
SCOD 102 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 5639 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0. 0 
SCOD 102 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 1097 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0.0 
SCOD 102 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 5649 
QDLM 8 VNIGHTO . 38 
HDLM 0.07 HNIGHTO . 02 

VDLM 0 . 71 VNORM 0 . 0 
SCOD 102 DWB 0.00 



B.NO. 633000 
DUC -0.35 DLC -0.04 
DUS -3.89 DLS -4.24 

HUM 0.26 HIM 0.57 
YUM 85 . 81 YLM 85 . 61 



B.NO. 633000 
DUC -0.04 DLC 0.67 
DUS -4.24 DLS -4.48 



HUM 0.57 
YUM 85.61 



HLM 1 . 28 
YLM 85 . 59 



B.NO. 717100 
DUC -0.32 DLC -0.30 
DUS -4.59 DLS -4.56 



HUM 1 . 28 
YUM 85.48 



HLM 1 . 30 
YLM 85.48 



B.NO. 632900 
DUC -0.22 DLC -0.05 
DUS -4.19 DLS -4.32 



HUM 0 . 69 
YUM 85.46 



HLM 0.86 
YLM 85.46 



B.NO. 653400 
DUC 0.29 DLC 0.57 
DUS -3.61 DLS -3.63 



HUM 0 . 75 
YUM 85.31 



HLM 1 . 03 
YLM 85 . 25 



B.NO. 653400 
DUC -0.23 DLC 0.20 
DUS -3.34 DLS -3.43 



HUM 0.07 
YUM 85.25 



HLM 0.50 
YLM 85 . 23 



QLM 



EXIST. 
240 



RAIN 7MS2 
QRQLM 234 
VIM 1.82 



QLM 



EXIST. 
223 



RAIN 7MS2 
QRQLM 215 
VIM 1.41 



QLM 



EXIST. 
3151 



RAIN 7MS2 
QRQLM 3030 
VIM 2.81 



QLM 



EXIST. 
20 



RAIN 7MS2 
QRQLM 20 
VIM 0.82 



COMB. 5635 
CAP 311 
QIM/QF 0.44 

DY 0.52 
DH -0.32 



COMB. 5636 
CAP 822 
QIM/QF 0.21 

DY 0.73 
DH -0.71 



COMB. 5637 
CAP 4666 
QIM/QF 0.40 

DY 0.03 
DH -0.02 



COMB. 5638 
CAP 825 
QIM/QF 0 . 02 

DY 0.17 
DH -0.17 



EXIST. STORM 564 7 
QLM 504 CAP 640 

QIM/QF 0.44 

RAIN 7MS2 

QRQLM 504 DY 0.35 
VIM 5.18 DH -0.28 



EXIST. COMB. 5648 
QLM 39 CAP 36 

QIM/QF 0.52 

RAIN 7MS2 

QRQLM 30 DY 0.44 
VIM 0.87 DH -0.43 



5649 



5650 



5651 



0 
+ 

+ 
0 

c 

0 
+ 

+ 
0 

0 

+ 

+ 
0 

0 

+ 

+ 
0 

0 

+ 

+ 
0 

0 

+ 



+ 
0 



5652 



5653 



5654 



CIRCULAR 
YU 84 . 734 
SU 88.666 



RES 
IW 



CIRCULAR 
YU 84 . 262 
SU 89.032 



RES 
IW 



CIRCULAR 
YU 84 . 725 
SU 87. 773 



RES 
IW 



CIRCULAR 
YU 84.612 
SU 87.965 



RES 
IW 



CIRCULAR 
YU 84.445 
SU 87. 798 



RES 
IW 



CIRCULAR 
YU 83.262 
SU 86.289 



RES 
IW 



YL 
SL 



34 A 
0.0 L 



YL 
SL 



34 A 
0.0 L 



YL 
SL 



15 A 
0.0 L 



YL 
SL 



15 A 
0.0 L 



YL 
SL 



15 A 
0.0 L 



YL 
SL 



45 A 

0.0 L 



0.30/0 
84 . 262 
89. 032 

0.20 
82.9 



0.30/0 
83.119 
88. 788 

0.0 
15.2 



0.46/0 
84 . 612 
87.965 

0.30 
77. 7 



0.46/0 
84.445 
87. 798 

0.38 
83.8 



0.46/0 
84.064 
87.974 

0.0 
9. 7 



0.30/0 
82. 622 
86.828 

0.30 
128. 0 



. 30 INFLOW 
QF 73 
AF 0.071 

VF 1.03 
S 

1/ 176 

. 30 INFLOW 
QF 264 
AF 0.071 

VF 3. 75 
S 

1/ 13 

. 46 INFLOW 
QF 115 
AF 0.166 

VF 0.69 
S 

1/ 688 

. 46 INFLOW 
QF 135 
AF 0.166 

VF 0.81 
S 

1/ 502 

. 46 INFLOW 
QF 598 
AF 0.166 

VF 3. 60 
S 

1/ 25 

. 30 INFLOW 
QF 68 
AF 0.071 

VF 0.97 
S 

1/ 200 



5648 
DQ 59 
DQD 0 . 1 

GAMMA 1 . 00 

N 0.0130 

5649 
DQ 0 
DQD 0 . 0 

GAMMA 1 . 00 

N 0.0130 

DQ 84 
DQD 0 . 0 

GAMMA 0.99 

N 0.0130 

5651 
DQ 106 
DQD 0 . 1 

GAMMA 0 . 99 

N 0.0130 

5652 
DQ 0 
DQD 0 . 0 

GAMMA 0.99 

N 0.0130 



DQ 
DQD 



88 
0.1 



GAMMA 1 . 00 
N 0.0130 



OUTFLOW 5650 
QDLM 8 VNIGHTO . 38 
HDLM 0.07 HNIGHTO . 02 



VDLM 0 . 70 
SCOD 102 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 1110 
QDLM 8 VNIGHTO. 07 
HDLM 0.24 HNIGHTO . 0 7 



VDLM 0.14 
SCOD 102 



VNORM 1 . 77 
DWB 0.20 



OUTFLOW 5652 
QDLM 0 VNIGHTO. 11 
HDLM 0 . 01 HNIGHTO . 00 

VDLM 0.11 VNORM 0.0 
SCOD 15 DWB 0.0 



OUTFLOW 5653 
QDLM 0 VNIGHTO. 13 
HDLM 0 . 01 HNIGHTO . 00 



VDLM 0.14 
SCOD 15 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 84 
QDLM 0 VNIGHTO. 5 6 
HDLM 0.00 HNIGHTO . 00 



VDLM 0.56 
SCOD 15 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 5655 
QDLM 0 VNIGHTO. 15 
HDLM 0 . 01 HNIGHTO . 00 



VDLM 0.22 
SCOD 102 



VNORM 0 . 0 
DWB 0.0 



B.NO. 653400 

DUC 0.20 DLC 0.52 

DUS -3.43 DLS -3.95 

HUM 0.50 HIM 0.82 

YUM 85 . 23 YLM 85 . 09 



B.NO. 653400 
DUC 0 . 52 DLC 1 . 61 
DUS -3 . 95 DLS -3 . 76 



HUM 0 . 82 
YUM 85.09 



HLM 
YLM 



1.91 
85.03 



B.NO. 556901 
DUC -0.17 DLC -0.07 
DUS -2.76 DLS -2.96 



HUM 0.29 
YUM 85 . 02 



HLM 
YLM 



0.39 
85.01 



B.NO. 556901 
DUC -0.07 DLC 0.0 
DUS -2.96 DLS -2.89 



HUM 0 . 39 
YUM 85.01 



HLM 
YLM 



0.46 
84.90 



B.NO. 556900 
DUC -0.29 DLC 0.06 
DUS -3.18 DLS -3.39 



HUM 0.17 
YUM 84 . 61 



HLM 
YLM 



0.52 
84.58 



B.NO. 602400 
DUC -0.23 DLC 0.0 
DUS -2.96 DLS -3.91 



HUM 0.07 
YUM 83.33 



HLM 0.30 
YLM 82 . 92 



QLM 

RAIN 

QRQLM 

VLM 



EXIST. 
82 

7MS2 
74 
1.16 



COMB. 5649 
CAP -8 
QLM/QF 1.13 

DY 0.47 
DH -0.32 



EXIST. COMB. 



5650 



QLM 



82 



RAIN 7MS2 
QRQLM 73 
VLM 1.16 



QLM 

RAIN 

QRQLM 

VLM 



7MS2 
63 
0.50 



QLM 



EXIST. 
145 



RAIN 7MS2 
QRQLM 144 
VLM 0.87 



QLM 



EXIST. 
140 



RAIN 7MS2 
QRQLM 140 
VLM 2.94 



QLM 

RAIN 

QRQLM 

VLM 



7MS2 
73 
1.03 



CAP 183 
QLM/QF 0.31 

DY 1.14 
DH -1 . 09 



EXIST. COMB 
63 CAP 



5651 
52 

QLM/QF 0.55 



DY 0.11 
DH -0.10 



COMB. 5652 
CAP -9 
QLM/QF 1.07 

DY 0.17 
DH -0.07 



COMB. 5653 
CAP 458 
QLM/QF 0.23 

DY 0.38 
DH -0.35 



EXIST. COMB. 
73 CAP 



5654 
-4 

QLM/QF 1.07 



DY 0.64 
DH -0.23 



5655 



5656 



5657 



0 
+ 

+ 
0 

c 
0 

+ 

+ 
0 

0 

+ 

+ 
0 

c 

0 
+ 

+ 
0 

0 

+ 

+ 
0 

0 

+ 



+ 
0 



5658 



5659 



5660 



CIRCULAR 
YU 82.195 
SU 86.828 



RES 
IW 



RES 
IW 



CIRCULAR 
YU 80.885 
SU 85.283 



RES 
IW 



CIRCULAR 
YU 80.601 



RES 
IW 



CIRCULAR 
YU 79.245 
SU 82.906 



RES 
IW 



EGG 

YU 78.776 
SU 83.079 



RES 
IW 



YL 
SL 



27 A 
0.0 L 



CIRCULAR 

YU 81 . 525 YL 

SU 85.192 SL 



0 A 
32.8 L 



YL 
SL 



0 A 
0.0 L 



YL 



SU 84.896 SL 



0 A 
0.0 L 



YL 
SL 



0 A 
0.0 L 



YL 
SL 



0 A 
0.0 L 



0.30/0 
81 . 891 
86. 719 

0.0 
32. 0 



0. 61/0 
81.037 
85.283 

0.46 
66.1 



0. 61/0 
80. 742 
85.451 

0.0 
19.5 



0.38/0 
79.263 
82.906 

0.55 
135.9 



0.38/0 
79.190 
83. 079 

0.0 
5.5 



0. 61/0 
78. 629 
83.140 

0.53 
47.2 



, 30 INFLOW 
QF 94 
AF 0.071 

VF 1.33 
S 

1/ 105 

. 61 INFLOW 
QF 550 
AF 0.292 

VF 1.88 
S 

1/ 135 

. 61 INFLOW 
QF 548 
AF 0.292 

VF 1.88 
S 

1/ 136 

. 38 INFLOW 
QF 180 
AF 0.113 

VF 1.59 
S 

1/ 101 

. 38 INFLOW 
QF 181 
AF 0.113 

VF 1.60 
S 

1/ 100 

. 91 INFLOW 
QF 568 
AF 0.422 

VF 1.35 
S 

1/ 321 



5654 
DQ 0 
DQD 0 . 0 

GAMMA 1 . 00 

N 0.0130 

DQ 163 
DQD 32 . 8 

GAMMA 1 . 00 

N 0.0130 

5656 
DQ 0 
DQD 0 . 0 

GAMMA 0 . 88 

N 0.0130 

DQ 156 
DQD 0 . 0 

GAMMA 1 . 00 

N 0.0130 

5658 
DQ 0 
DQD 0 . 0 

GAMMA 1 . 00 

N 0.0130 

5659 
DQ 150 
DQD 0 . 0 

GAMMA 1 . 00 

N 0.0130 



OUTFLOW 1112 
QDLM 0 VNIGHTO . 21 
HDLM 0 . 01 HNIGHTO . 00 



VDLM 0.28 
SCOD 102 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 5657 
QDLM 33 VNIGHTO . 58 
HDLM 0.10 HNIGHTO . 03 

VDLM 1.07 VNORM 0 . 0 
SCOD 15 DWB 0.0 



OUTFLOW 1114 
QDLM 33 VNIGHTO . 58 
HDLM 0.10 HNIGHTO . 03 



VDLM 1 . 06 
SCOD 15 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 5659 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0. 0 
SCOD 15 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 5660 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0. 0 
SCOD 15 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 5661 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0.0 
SCOD 15 



VNORM 0 . 0 
DWB 0.0 



B.NO. 602400 
DUC -0.10 DLC -0.10 
DUS -4 . 43 DLS -4 . 63 



HUM 0.20 
YUM 82.40 



DUC 
DUS 

HUM 
YUM 



DUC 
DUS 



HLM 
YLM 



0.20 
82.09 



B.NO. 448600 
DUC -0.51 DLC -0.39 
DUS -3.56 DLS -4.02 



HUM 0.10 
YUM 81 . 63 



HLM 
YLM 



0.22 
81.26 



B.NO. 448700 
DUC -0.28 DLC -0.14 
DUS -4.07 DLS -4.24 



HUM 0 . 33 
YUM 81 . 21 



HLM 
YLM 



0.47 
81.21 



B.NO. 791110 
-0.29 DLC 0.60 
-4.20 DLS -2.66 



0.09 
80. 69 



HLM 
YLM 



0.98 
80.24 



B.NO. 791100 

0 . 62 DLC 
-2 . 66 DLS 



HUM 1 . 00 
YUM 80.24 



HLM 
YLM 



0. 67 
-2.84 

1.05 
80.24 



B.NO. 817200 
DUC 0 . 55 DLC 0 . 70 
DUS -2 . 84 DLS -2 . 90 



HUM 1.46 
YUM 80.24 



HLM 
YLM 



1.61 
80.24 



QLM 

RAIN 

QRQLM 

VIM 



EXIST. 
72 

7MS2 
72 
1.42 



COMB. 5655 
CAP 22 
QLM/QF 0 . 76 



DY 
DH 



0.30 
0.00 



EXIST. COMB. 



QLM 



157 



RAIN 7MS2 
QRQLM 124 
VLM 1. 63 



QLM 



EXIST. 
155 



RAIN 7MS2 
QRQLM 122 
VLM 1. 62 



QLM 



RAIN 7MS2 
QRQLM 145 
VLM 1. 71 



QLM 



EXIST. 
145 



RAIN 7MS2 
QRQLM 145 
VLM 1. 72 



QLM 



RAIN 7MS2 
QRQLM 280 
VLM 1.32 



5656 
CAP 393 
QLM/QF 0.29 

DY 0.49 
DH -0.12 



COMB. 5657 
CAP 393 
QLM/QF 0.28 

DY 0.14 
DH -0.14 



EXIST. COMB 
145 CAP 



5658 
35 

QLM/QF 0.81 



DY 1.34 
DH -0.89 



COMB. 5659 
CAP 36 
QLM/QF 0.80 

DY 0.05 
DH -0.05 



EXIST. COMB. 
280 CAP 



5660 
288 
QLM/QF 0.49 



DY 0.15 
DH -0.14 



5661 EGG 0.61/0.91 INFLOW 5660 

YU 78.629 YL 78.523 QF 644 DQ 
SU 83.140 SL 83.095 AF 0.422 DQD 



0 
+ 

+ 
0 

c 

0 
+ 



+ 
0 



OUTFLOW 5662 
62 QDLM 0 VNIGHTO . 0 
0 . 0 HDLM 0 . 0 HNIGHTO . 0 



RES 
IW 



0 A 
0.0 L 



0.22 
26.5 



VF 1.53 
S 

1/ 250 



GAMMA 1 . 00 
N 0.0130 



5662 EGG 0.61/0.91 INFLOW 5661 

YU 78.523 YL 77.928 QF 1492 DQ 
SU 83.095 SL 83.064 AF 0.422 DQD 



RES 
IW 



0 A 
0.0 L 



0.0 
27. 7 



VF 3.53 
S 

1/ 47 



N 



0.0130 



VDLM 0.0 
SCOD 15 



VNORM 0 . 0 
DWB 0.0 



QDLM 



OUTFLOW 1116 
0 VNIGHTO . 0 



0 . 0 HDLM 0 . 0 



GAMMA 1 . 00 VDLM 0 . 0 
SCOD 15 



HNIGHTO . 0 

VNORM 0 . 0 
DWB 0.0 



B.NO. 
DUC 0 . 70 
DUS -2 . 90 

HUM 1 . 61 
YUM 80.24 



B.NO. 
DUC 0 . 80 
DUS -2.86 

HUM 1 . 71 
YUM 80.23 



81 7300 

DLC 0.80 
DLS -2.86 

HIM 1 . 71 
YLM 80 . 23 



81 7300 

DLC 1 . 39 
DLS -2 . 84 

HIM 2.30 
YLM 80 . 23 



EXIST. 
QLM 333 

RAIN 7MS2 
QRQLM 333 
VLM 1.51 



EXIST. 
QLM 307 

RAIN 7MS2 
QRQLM 307 
VLM 2.40 



COMB. 5661 
CAP 311 
QLM/QF 0.52 

DY 0.11 
DH -0.10 



COMB. 5662 
CAP 1184 
QLM/QF 0.21 

DY 0.60 
DH -0.59 



Deltera Inc. 



APPENDIX C 
Water Servicing & Fire Flow Analysis 



Site Servicing and Stage 1 Stormwater Management Report 
36-60 McCaul Street Redevelopment 
RVA 132758 



June 2014 



TABLE C1 



Water Servicing and Fire Flow Analysis 
- PROPOSED PEAK WATER DEMAND CALCULATIONS 



RVA 132758 
- RESIDENTIAL 







TOTAL 


1.1 Total Townhouse Units 


units 


0 


1.2 Persons Per Unit* 


persons/unit 


2.7 


1.1 Total One-Bedroom or One Bedroom + Den Units 


units 


100 


1.2 Persons Per Unit* 


persons/unit 


1.4 


2.1 Total Two Bedroom Units 


units 


64 


2.2 Persons Per Unit* 


persons/unit 


2.1 


3.1 Total Three Bedroom Units 


units 


20 


3.2 Persons Per Unit* 


persons/unit 


3.1 


4.1 Total Residential Population 


persons 


336 


4.2 Total Population Used for Calculation Purposes** 


persons 


340 


5.1 Per Capita Demand @ 191 L/person/day 


L/day 


64,940 


5.2 Equivalent Population Demand 


L/s 


0.752 


6.1 Peak Hour Peaking Factor* 




2.5 


6.2 Peak Hour Design Demand Rate 


L/s 


1.9 


6.3 Peak Hour Design Demand Rate (m 3 /day) 


m 3 /day 


162 


7.1 Maximum Day Peaking Factor* 




1.3 


7.2 Maximum Day Design Demand Rate 


L/s 


1.0 


6.4 Maximum Day Design Demand Rate (m 3 /day) 


m 3 /day 


84 



* as per City of Toronto Design Criteria for Sewers and Watermains - Nov. 2009 

** The population was rounded to 340 persons to provide a conservative figure for demand 
calculations. 
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Water Servicing and Fire Flow Analysis RVA 132758 

TABLE C2- PROPOSED PEAK WATER DEMAND CALCULATIONS - DOMESTIC 







PEAK HOUR 


MAXIMUM DAY 


1.1 Residential Demand 


L/s 


1.88 


0.98 


2.1 Total Flow Rate 


Us 


1.88 


0.98 


2.2 Total Flow Rate 


L/min 


113 


59 
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Water Servicing and Fire Flow Analysis RVA 132758 

TABLE C3 - FIRE DEMAND CALCULATIONS - BASED ON F.U.S. GUIDELINES - 



RESIDENTIAL CONDO 







TOTAL 


1.1 Coefficient for type of construction: 




0.6 


1.2 Height in Stories 




13 


1 .3 2nd Floor Area (Largest Floor Area) 


m 


1,126 


1.4 3rd Floor Area 


m 2 


1,126 


1 .5 4th Floor Area 


m 2 


1,126 


. „ Stories to Use in Calculation (1 + 25% of each of the ftwo 

" .Tl 1 ■ L 1 1 XI 1 I £1 \ 

floors immediately above the largest floor) 




1 + 2 * 25% 


1 7 Total Arpa 

I.I 1 W LCI 1 1 VI w C4 


m 2 

I 1 1 


1 ,689 


1 .8 Fire Flow Required 


L/min 


6,000 








p a 9^% RpHnrtion for Ornmanrv Oharnp - low firp hp7prrl 


L/min 


-1 ,500 


2 2 Fire Flow Reauired 


L/min 


4,500 








3.1 50% Reduction for Automatic Sprinklers 


L/min 


-2,250 








4.1 Charge for Building Separation 






North: Nearest Building 


3.1 to 10m 


25% 


West: Nearest Building 


3.1 to 10m 


25% 


South: Nearest Building 


20.1 -30.0m 


10% 


East: Nearest Building 


20.1 -30.0m 


10% 


4.2 Charge for Building Separation 


L/min 


3,150 








5.1 Fire Flow Required 


L/min 


6,000 








5.2 Fire Flow Required 


L/s 


100.0 
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Water Servicing and Fire Flow Analysis RVA 132758 



TABLE C4 - PROPOSED REDEVELOPMENT TOTAL WATER 

DEMAND 



PER CITY OF TORONTO DESIGN CRITERIA AND MOE DESIGN 
GUIDELINES, WATER SUPPLY SYSTEMS SHOULD BE DESIGNED 
TO SATISFY THE GREATER OF EITHER OF THE FOLLOWING 

DEMANDS: 

-MAXIMUM DAY DOMESTIC DEMAND PLUS FIRE FLOW 

-PEAK HOUR DOMESTIC DEMAND 



MAX DAY & FIRE FLOWS 

MAX DAY 0.98 L/S 

FIRE 100.0 L/s 

Total Max Day & Fire Flow 101 .0 L/s 

PEAK HOUR DOMESTIC DEMAND 

PEAK RATE 1 .88 L/s 

THEREFORE, MAX DAY + FIRE FLOW IS GOVERNING REQUIREMENT 
WATER DEMAND 

Max Day Demand 0.98 L/s 59 L/min 

Fire Flow* 100.0 L/s 6,000 L/min 

Total Water Demand Requirement 101.0 L/s 6,059 L/min 



Note (*): Per City of Toronto's Design Criteria for Sewers and 
Watermains, in accordance with the Fire Underwriters Survey (FUS), 
fire flows will not be less than 4,800L/minute for a 2-hour duration in 
addition to maximum daily domestic demand, delivered with a 
residual pressure of not less than 140kPa (20psi). 
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Water Servicing and Fire Flow Analysis 
TABLE C5 - PROPOSED PEAK WATER DEMAND CALCULATIONS - ART 



RVA 132758 







TOTAL 


1 . 1 Total Art Gallery Floor Area 


m 


1,544 


1 .2 Equivalent Population Density* 


persons/1 00m 2 


1.1 


1.3 Equivalent Population 


persons 


17 


1.4 Per Capita Demand @ 191 L/person/day* 


L/day 


3,243 


1 .5 Total Art Gallery Demand 


L/s 


0.04 


2.1 Peak Hour Peaking Factor* 




1.2 


2.2 Peak Hour Design Demand 


L/s 


0.05 


2.3 Peak HourDesign Demand 


m 3 /day 


4 


3.1 Maximum Day Peaking Factor* 




1.1 


3.2 Maximum Day Design Demand 


L/s 


0.04 


3.3 Maximum Day Design Demand 


m 3 /day 


4 



* as per City of Toronto Design Criteria for Sewers and Watermains - Nov. 2009 
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Water Servicing and Fire Flow Analysis RVA 132758 

TABLE C6- PROPOSED PEAK WATER DEMAND CALCULATIONS - DOMESTIC 







PEAK HOUR 


MAXIMUM DAY 


1.1 Art Gallery Demand 


L/s 


0.05 


0.04 


2.1 Total Flow Rate 


Us 


0.05 


0.04 


2.2 Total Flow Rate 


L/min 


3 


2 
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Water Servicing and Fire Flow Analysis RVA 132758 

TABLE C7 - FIRE DEMAND CALCULATIONS - BASED ON F.U.S. GUIDELINES - ART 

GALLERY 







TOTAL 


1.1 Coefficient for type of construction: 




0.6 


1.2 Height in Stories 




3 


1 .3 Ground Floor Area (Largest Floor Area) 


m 


496 


1.4 2nd Floor Area 


m 2 


556 


1.5 3rd Floor Area 


m 2 


556 


. „ Stories to Use in Calculation (1 + 25% of each of the ftwo 

" .Tl 1 ■ L 1 1 XI 1 I £1 \ 

floors immediately above the largest floor) 




1 + 2 * 25% 


1 7 Total Arpa 

I.I 1 W LCI 1 1 VI w C4 


m 2 

I 1 1 


774 


1 .8 Fire Flow Required 


L/min 


4,000 








p a 9^% RpHnrtion for Ornmanrv Oharnp - low firp hp7prrl 


L/min 


-1 ,000 


2 2 Fire Flow Reauired 


L/min 


3,000 








3.1 50% Reduction for Automatic Sprinklers 


L/min 


-1,500 








4.1 Charge for Building Separation 






North: Nearest Building 


20.1 -30.0m 


10% 


West: Nearest Building 


3.1 to 10m 


25% 


South: Nearest Building 


3.1 to 10m 


25% 


East: Nearest Building 


20.1 -30.0m 


10% 


4.2 Charge for Building Separation 


L/min 


2,100 








5.1 Fire Flow Required 


L/min 


4,000 








5.2 Fire Flow Required 


L/s 


66.7 
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Water Servicing and Fire Flow Analysis RVA 132758 



TABLE C8 - PROPOSED REDEVELOPMENT TOTAL WATER 

DEMAND 



PER CITY OF TORONTO DESIGN CRITERIA AND MOE DESIGN 
GUIDELINES, WATER SUPPLY SYSTEMS SHOULD BE DESIGNED 
TO SATISFY THE GREATER OF EITHER OF THE FOLLOWING 

DEMANDS: 

-MAXIMUM DAY DOMESTIC DEMAND PLUS FIRE FLOW 

-PEAK HOUR DOMESTIC DEMAND 



MAX DAY & FIRE FLOWS 

MAX DAY 0.04 L/S 

FIRE 66.7 L/s 

Total Max Day & Fire Flow 66.7 L/s 

PEAK HOUR DOMESTIC DEMAND 

PEAK RATE 0.05 L/s 

THEREFORE, MAX DAY + FIRE FLOW IS GOVERNING REQUIREMENT 
WATER DEMAND 

Max Day Demand 0.04 L/s 2 L/min 

Fire Flow* 80.0 L/s 4,800 L/min 

Total Water Demand Requirement 80.0 L/s 4,802 L/min 



Note (*): Per City of Toronto's Design Criteria for Sewers and 
Watermains, in accordance with the Fire Underwriters Survey (FUS), 
fire flows will not be less than 4,800L/minute for a 2-hour duration in 
addition to maximum daily domestic demand, delivered with a 
residual pressure of not less than 140kPa (20psi). 
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130 
125 




PORT No. 


PORT DIA. (in/mm) 


PITOT (psig) 


FLOW (usgpm) 


RESIDUAL (psig) 


1 


2.50/63,5 


18 


710 


68 


2 


2.50/63,5 


8/8 


960 


65 


THEORETICAL FLOW @ 20psi 


2844 





General Data 


Test Date 


07 May 2013 


Test Time 


05:00am 


Pipe Dia. 


150mm or 200mm 


Static 


72psig 



Site Information 



Site or Developer Name 



Tridel Corporation 



Site Address/Municipality 



Toronto 



Location of Test Hydrant 



Stephanie Street, 1st West of McCaul Street 



Location of Base Hydrant 



Front of 35 McCaul Street 



No conversion factor used for flow calculation based on rounded & flush internal nozzle 



Technician's Comments 



configuration. Refer to attached letter for any further comments. 



Verified By: Mark Schmidt 



130 
125 




PORT No. 


PORT DIA. (in/mm) 


PITOT (psig) 


FLOW (usgpm) 


RESIDUAL (psig) 


1 


2.50/63,5 


46 


1140 


52 


2 


2.50/63,5 


24/24 


1640 


35 


THEORETICAL FLOW @ 20psi 


1976 





General Data 


Test Date 


07 May 2013 


Test Time 


05:45am 


Pipe Dia. 


150mm or 200mm 


Static 


70psig 



Site Information 



Site or Developer Name 



Tridel Corporation 



Site Address/Municipality 



Toronto 



Location of Test Hydrant 



Grange Road, 1st West of McCaul Street 



Location of Base Hydrant 



Grange Road, 2nd West of McCaul Street 



No conversion factor used for flow calculation based on rounded & flush internal nozzle 



Technician's Comments 



configuration. Refer to attached letter for any further comments. 



Verified By: Mark Schmidt 



Deltera Inc. 



APPENDIX D 

Storm Servicing Analysis 



Site Servicing and Stage 1 Stormwater Management Report 
36-60 McCaul Street Redevelopment 
RVA 132758 



June 2014 



APPENDIX D - ALLOWABLE SEWER PEAK DISCHARGE RATE 



D-1 



CRITERIA: REDUCE POST DEVELOPMENT FLOWS FROM THE 2 TO 100-YEAR 
EVENTS TO THE 2-YEAR PRE-DEVELOPMENT PEAK FLOW RATE WITH A 
MAXIMUM RUNOFF COEFFICIENT OF "C"=0.50 



ALLOWABLE FOR ENTIRE PROPERTY 


2-YEAR TORONTO 

A= 531.391 
B= 0.0 
C= 0.78 

AREA 

2,813 m 2 


TIME OF CONCENTRATION (Tc) 

10 

INTENSITY = A/(t+B) A C 

88.2 mm/hr 


RUN-OFF COEFFICIENT 

C= 0.50 




PEAK FLOW 
Q = CiA 






Q = 


34.5 L/s 
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APPENDIX D - ALLOWABLE SEWER PEAK DISCHARGE RATE D-2 



ESTIMATED HYDRAULIC GRADE LINE IMPACT OF DESIGN FLOW 



Surcharged 
Pipe 
Segment 


HVM Diameter 
(mm) 


HVM Lengh 
(m) 


HVM Slope 

(%) 


HVM 

Capacity 
(Us) 


HVM 
Total 
Flow 

(Us) 


Theoretical Slope of 
HGL based on 
Velocity Head (%) 


Total Flow with 
Development 
Flow Added (Us) 


Theoretical Slope of 
HGL based on Velocity 
Head with Development 
Flow Added (%) 


Difference in 
Slope (%) 


Increase in 
HGL (m) 


R279 


609.6 


100.6 


0.649 


516 


500 


0.6490 


535 


0.6980 


0.05 


0.0493 



TOTAL INCREASE IN HGL (m) = 0.0493 



FINAL 
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Storm Sewers 




5630 ELLIPSE 1.09/1.73 INFLOW 5629 

0 YU 76.529 YL 75.654 QF 4326 DQ 149 

SU 82.128 SL 81.311 AF 1.520 DQD 0.0 



+ 
0 

5631 

0 
+ 



+ 
0 

5640 
0 



5642 



+ 
0 

5641 



0 
+ 

+ 
0 

0 

+ 

+ 
0 

c 

0 
+ 



RES OA 1.29 VF 2.85 GAMMA 0.38 
IW 0.0 L 149.0 S 

1/170 N 0.0130 

ELLIPSE 1 . 09/1 . 73 INFLOW 5630 

YU 75.593 YL 74.219 QF 13480 DQ 0 

SU 81.311 SL 81.022 AF 1.520 DQD 0.0 

RES OA 0.0 VF 8.87 GAMMA 0.38 
IW 0.0 L 24.1 S 

1/ 18 N 0.0130 

CIRCULAR 0 . 38/0 . 38 INFLOW 

YU 87.100 YL 86.777 QF 131 DQ 63 

SU 89.517 SL 89.629 AF 0.113 DQD 0.0 

RES 0 A 0.22 VF 1.16 GAMMA 1.00 
IW 0.0 L 61.6 S 

1/ 191 N 0.0130 



5643 



+ 
0 



CIRCULAR 0.84/0.84 INFLOW 5640 1594 

YU 86.338 YL 86.069 QF 921 DQ 92 
SU 89.629 SL 89.852 AF 0.553 DQD 0.0 

RES OA 0.33 VF 1.66 GAMMA 0.97 

IW 0.0 L 71.6 S 

1/ 266 N 0.0130 

CIRCULAR 0.84/0.84 INFLOW 5641 

YU 86.060 YL 85.905 QF 1339 DQ 0 

SU 89.852 SL 90.032 AF 0.553 DQD 0.0 

RES OA 0.0 VF 2.42 GAMMA 0.97 

IW 0.0 L 19.5 S 

1/ 126 N 0.0130 

CIRCULAR 0.46/0.46 INFLOW 5642 

YU 85.746 YL 85.100 QF 2212 DQ 0 

SU 90.032 SL 90.038 AF 0.166 DQD 0.0 

RES OA 0.0 VF 13.33 GAMMA 0.97 

IW 0.0 L 1.2 S 

1/ 2 N 0.0130 



OUTFLOW 5631 
QDLM 0 VNIGHTO . 55 
HDLM 0.00 HNIGHT0.00 

VDLM 0 . 55 VNORM 0 . 0 
SCOD 211 DWB 0.0 



OUTFLOW 5750 
QDLM 0 VNIGHTO. 00 
HDLM 0.43 HNIGHT0.43 

VDLM 0 . 00 VNORM 1 . 73 
SCOD 211 DWB 0.43 



OUTFLOW 5641 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0.0 
SCOD 211 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 5642 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0. 0 
SCOD 211 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 5643 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0.0 
SCOD 211 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW 1096 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0. 0 
SCOD 211 



VNORM 0 . 0 
DWB 0.0 



B.NO. 312400 

DUC 1 . 41 DLC 1 . 95 

DUS -2.46 DLS -1.97 

HUM 3.14 HIM 3.68 

YUM 79 . 67 YLM 79 . 34 



B.NO. 312400 

DUC 2 . 01 DLC 3 . 33 

DUS -1.97 DLS -1.74 

HUM 3.74 HLM 5.06 

YUM 79.34 YLM 79.28 



B.NO. 633100 
DUC -0.30 DLC -0.19 
DLS -2 . 66 



DUS -2 . 34 

HUM 0.08 
YUM 87.18 



HLM 0.19 
YLM 86.97 



B.NO 
DUC -0.23 
DUS -2 . 68 

HUM 0 . 61 
YUM 86. 95 



B.NO. 
DUC -0.20 
DUS -3.15 



HUM 
YUM 



0. 64 
86. 70 



633000 

DLC -0 . 21 
DLS -3.15 

HLM 0 . 63 
YLM 86. 70 



633000 

DLC -0.10 
DLS -3.38 

HLM 0 . 74 
YLM 86. 65 



B.NO. 633000 
-0.28 DLC 



DUC 

DUS -4.10 

HUM 0.18 

YUM 85.93 



0.10 
DLS -4 . 58 



HLM 
YLM 



0.36 
85.46 



EXIST. STORM 5630 
QLM 2717 CAP 1610 
QLM/QF 0 . 63 

RAIN 7MS2 

QRQLM 2713 DY 0.88 
VLM 2.61 DH -0.54 



EXIST. STORM 5631 
QLM 2717 CAP 10763 
QLM/QF 0.20 

RAIN 7MS2 

QRQLM 2713 DY 1.37 
VLM 1.79 DH -1. 32 



EXIST. STORM 5640 



QLM 



59 



RAIN 7MS2 
QRQLM 59 
VLM 1.04 



CAP 72 
QLM/QF 0.45 

DY 0.32 
DH -0.12 



QLM 



EXIST. STORM 
774 CAP 



5641 
147 
QLM/QF 0.84 



RAIN 7MS2 
QRQLM 774 
VLM 1. 75 



DY 0.27 
DH -0.03 



QLM 



EXIST. 
752 



RAIN 7MS2 
QRQLM 752 
VLM 2.25 



STORM 
CAP 

QLM/QF 

DY 
DH 



5642 
587 
0.56 

0.15 
-0.10 



QLM 



EXIST. 
752 



STORM 5643 
CAP 1460 
QLM/QF 0.34 



RAIN 7MS2 
QRQLM 752 
VLM 12.09 



DY 
DH 



0. 65 
-0.17 



5644 



0 
+ 



+ 
0 

R274 
0 



CIRCULAR 
YU 85.887 
SU 89.453 



RES 
IW 



0 

0.0 



CIRCULAR 
YU 91 . 839 
SU 94.945 



+ 
0 

R275 

0 
+ 



+ 
0 

R276 

0 
+ 



+ 
0 

R277 

0 
+ 



+ 
0 

R278 

0 
+ 



+ 
0 



RES 
IW 



0 

0. 0 



CIRCULAR 
YU 91 . 388 
SU 94.491 



RES 
IW 



0 

0. 0 



CIRCULAR 
YU 90.388 
SU 93.583 



RES 
IW 



0 

0.0 



CIRCULAR 
YU 89.334 
SU 100.404 



RES 
IW 



0 

0. 0 



CIRCULAR 
YU 87.801 
SU 91.1 72 



RES 
IW 



0 

0.0 



0.61/0.61 INFLOW 
YL 85.634 QF 386 
SL 88.541 AF 0.292 

A 0.30 VF 1.32 

L 69.5 S 

1/ 275 

0 . 38/0 . 38 INFLOW 
YL 91.388 QF 172 
SL 94.491 AF 0.113 

A 1.20 VF 1.52 

L 50.3 S 

1/ 112 

0.46/0.46 INFLOW 
YL 90.468 QF 296 
SL 93.583 AF 0.164 



A 0.0 VF 1.81 

L 92.4 S 

1/ 100 

0 . 53/0 . 53 INFLOW 
YL 89.340 QF 539 
SL 100.404 AF 0.223 

A 1.10 VF 2.42 

L 71.9 S 

1/ 69 

0.53/0.53 INFLOW 
YL 87.813 QF 587 
SL 91.172 AF 0.223 

A 0.0 VF 2.63 

L 88.1 S 

1/ 58 

0 . 53/0 . 53 INFLOW 
YL 87.578 QF 780 
SL 91.135 AF 0.223 

A 0.0 VF 3.50 

L 7.3 S 

1/ 33 



R285 
DQ 84 
DQD 0 . 0 

GAMMA 0.97 

N 0.0130 

DQ 191 
DQD 0 . 0 

GAMMA 0.54 

N 0.0130 

R274 
DQ 0 
DQD 0 . 0 

GAMMA 0.0 

N 0.0130 

R275 
DQ 175 
DQD 0 . 0 

GAMMA 0.54 

N 0.0130 

R276 
DQ 0 
DQD 0 . 0 

GAMMA 0.0 

N 0.0130 

R277 
DQ 0 
DQD 0 . 0 

GAMMA 0.0 

N 0.0130 



OUTFLOW 5645 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0.0 
SCOD 211 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW R275 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0. 0 
SCOD 211 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW R276 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0.0 
SCOD 211 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW R277 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0. 0 
SCOD 211 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW R278 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 0 HNIGHTO . 0 



VDLM 0.0 
SCOD 211 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW R279 
QDLM 0 VNIGHTO . 0 
HDLM 0 . 03 HNIGHTO . 03 



VDLM 0.0 
SCOD 211 



VNORM 0 . 0 
DWB 0 . 03 



DUC 
DUS 



B.NO. 304 

0 . 04 DLC 
-2 . 92 DLS 



HUM 0 . 65 HIM 
YUM 86.54 YLM 



B.NO. 222 
DUC -0.24 DLC 
DUS -2.97 DLS 



HUM 0.14 
YUM 91 . 98 



HLM 
YLM 



DUC 
DUS 



B.NO. 222 
-0.20 DLC 
-2 . 84 DLS 



HUM 0.26 
YUM 91 . 65 



HLM 
YLM 



B.NO. 222 
DUC -0.32 DLC 
DUS -2 . 98 DLS 



HUM 0 . 22 
YUM 90 . 60 



HLM 
YLM 



B.NO. 221 
DUC -0.25 DLC 
DUS -10.78 DLS 



HUM 
YUM 



DUC 
DUS 

HUM 
YUM 



0.29 
89. 62 



B.NO. 220 
-0.26 DLC 
-3.09 DLS 



0.28 
88. 08 



HLM 
YLM 



0.0 
-2.30 

0. 61 
86.24 



0. 0 
-2. 72 

0.38 
91. 77 



-0.21 
-2.87 

0.25 
90. 72 



-0.23 
-10. 76 

0.30 
89. 64 



-0.25 
-3.08 



HLM 0 . 28 
YLM 88 . 09 



-0.09 
-3.12 

0.44 
88.02 



EXIST. STORM 5644 
QLM 444 CAP -57 

QLM/QF 1.15 

RAIN 7MS2 

QRQLM 444 DY 0.25 
VLM 1.52 DH 0.04 



EXIST. STORM R274 



QLM 



182 



RAIN 7MS2 
QRQLM 182 
VLM 1. 62 



QLM 

RAIN 

QRQLM 

VLM 



EXIST. 
170 

7MS2 
170 
1.86 



CAP -10 
QLM/QF 1.06 

DY 0.45 
DH -0.24 



STORM R275 
CAP 126 
QLM/QF 0.57 



DY 
DH 



0.92 
0.01 



QLM 



EXIST. STORM 
331 CAP 



R276 
208 
QLM/QF 0 . 61 



RAIN 7MS2 
QRQLM 331 
VLM 2.52 



DY 1.05 
DH -0.09 



QLM 



EXIST. STORM 
315 CAP 



R277 
272 
QLM/QF 0.54 



RAIN 7MS2 
QRQLM 315 
VLM 2. 67 



DY 
DH 



1.52 
0.01 



QLM 



EXIST. STORM 
314 CAP 



R278 
466 
QLM/QF 0.40 



RAIN 7MS2 
QRQLM 314 
VLM 1. 62 



DY 0.22 
DH -0.16 



0.61/0.61 INFLOW R278 OUTFLOW R280 

YL 86.959 QF 516 DQ 227 QDLM 0 VNIGHTO . 0 

SL 89 . 739 AF 0 . 292 DQD 0 . 0 HDLM 0 . 0 HNIGHTO . 0 



CIRCULAR 
YU 87. 612 
SU 91.135 

RES 0 
IW 0. 0 



CIRCULAR 
YU 86.947 
SU 89.739 

RES 0 
IW 0.0 



CIRCULAR 
YU 86.161 
SU 89.575 

RES 0 
IW 0. 0 



CIRCULAR 
YU 86.225 
SU 89.489 

RES 0 
IW 0. 0 



CIRCULAR 
YU 85.948 
SU 89.400 

RES 0 
IW 0. 0 



CIRCULAR 
YU 86. 069 
SU 89.489 

RES 0 
IW 0.0 



A 1.50 
L 100.6 



A 0.0 
L 14.9 



YL 
SL 

A 0.14 

L 25.3 



YL 
SL 

A 0.0 
L 9.9 



YL 
SL 

A 0.0 
L 9.8 



A 0.0 
L 25. 6 



VF 1.77 
S 

1/ 154 



VF 3.31 
S 

1/ 44 



VF 1.20 
S 

1/ 333 



VF 1.50 
S 

1/ 85 



VF 1.51 
S 

1/ 84 



VF 1.29 
S 

1/ 291 



GAMMA 0.51 
N 0.0130 



GAMMA 0.0 
N 0.0130 



GAMMA 1 . 00 
N 0.0130 



GAMMA 0.0 
N 0.0130 



GAMMA 0.0 
N 0.0130 



GAMMA 0.0 
N 0.0130 



VDLM 0.0 
SCOD 211 



VDLM 0.0 
SCOD 211 



VDLM 0.0 
SCOD 211 



VDLM 0.0 
SCOD 211 



VDLM 0.0 
SCOD 211 



VDLM 0.0 
SCOD 211 



VNORM 0 . 0 
DWB 0.0 



VNORM 0 . 0 
DWB 0.0 



VNORM 0 . 0 
DWB 0.0 



VNORM 0 . 0 
DWB 0.0 



VNORM 0 . 0 
DWB 0.0 



VNORM 0 . 0 
DWB 0.0 



0.61/0.61 INFLOW R279 OUTFLOW R281 

YL 86.606 QF 967 DQ 0 QDLM 0 VNIGHTO . 0 

SL 89.575 AF 0.292 DQD 0.0 HDLM 0.0 HNIGHTO . 0 



0.61/0.61 INFLOW R280 OUTFLOW R282 

86.085 QF 351 DQ 40 QDLM 0 VNIGHTO . 0 

89.489 AF 0.292 DQD 0.0 HDLM 0.0 HNIGHTO . 0 



0.31/0.31 INFLOW R281 OUTFLOW R283 

86.109 QF 109 DQ 0 QDLM 0 VNIGHTO . 0 

89.400 AF 0.073 DQD 0.0 HDLM 0.0 HNIGHTO. 0 



0.31/0.31 INFLOW R282 OUTFLOW 5560 

85.832 QF 110 DQ 0 QDLM 0 VNIGHTO . 0 

89.380 AF 0.073 DQD 0.0 HDLM 0.0 HNIGHTO. 0 



0.61/0.61 INFLOW R281 OUTFLOW R285 

YL 85.981 QF 375 DQ 0 QDLM 0 VNIGHTO. 0 

SL 89.137 AF 0.292 DQD 0.0 HDLM 0.0 HNIGHTO . 0 



B.NO. 
DUC -0.21 
DUS -3.12 

HUM 0.40 
YUM 88 . 02 



B.NO. 
DUC -0.30 
DUS -2.48 

HUM 0 . 31 
YUM 87.26 



R284 B.NO. 

DUC 0.09 

DUS -2 . 72 

HUM 0 . 70 

YUM 86.86 



B.NO. 
DUC 0.10 
DUS -2.86 

HUM 0.40 
YUM 86. 63 



B.NO. 
DUC 0.10 
DUS -3.05 

HUM 0.40 
YUM 86.35 



B.NO. 
DUC 0.00 
DUS -2 . 81 

HUM 0 . 61 
YUM 86. 68 



220 

DLC -0.07 

DLS -2 . 24 

HIM 0 . 54 

YLM 87.50 

219 

DLC -0.30 

DLS -2 . 66 

HLM 0 . 31 

YLM 86. 92 

219 

DLC 0 . 0 

DLS -2 . 79 

HLM 0 . 61 

YLM 86. 69 

332 

DLC 0 . 0 

DLS -2 . 99 

HLM 0 . 31 

YLM 86.41 

3321 

DLC 0 . 0 

DLS -3 . 24 

HLM 0 . 31 

YLM 86.14 

332 

DLC 0 . 0 

DLS -2 . 55 

HLM 0 . 61 

YLM 86.59 



EXIST. 
QLM 500 

RAIN 7MS2 
QRQLM 500 
VLM 1.90 



EXIST. 
QLM 500 

RAIN 7MS2 
QRQLM 500 
VLM 3.33 



EXIST. 
QLM 530 

RAIN 7MS2 
QRQLM 530 
VLM 1.82 



EXIST. 
QLM 148 

RAIN 7MS2 
QRQLM 148 
VLM 2.03 



EXIST. 
QLM 148 

RAIN 7MS2 
QRQLM 148 
VLM 2.03 



EXIST. 
QLM 382 

RAIN 7MS2 
QRQLM 382 
VLM 1.37 



STORM R279 
CAP 15 
QLM/QF 0.97 

DY 0.65 
DH -0.14 



STORM R280 
CAP 467 
QLM/QF 0.52 

DY 0.34 
DH 0.00 



STORM R281 
CAP -1 78 
QLM/QF 1.51 

DY 0.08 
DH 0.09 



STORM R282 
CAP -38 
QLM/QF 1.36 

DY 0.12 
DH 0.10 



STORM R283 
CAP -37 
QLM/QF 1.35 

DY 0.12 
DH 0.10 



STORM R284 
CAP -5 
QLM/QF 1 . 02 

DY 0.09 
DH 0.00 



R285 CIRCULAR 



0 
+ 



+ 
0 



0 
+ 



+ 
0 



0.61/0.61 INFLOW R284 
YU 85.969 YL 85.926 QF 501 DQ 
SU 89.137 SL 89.453 AF 0.292 DQD 



OUTFLOW 5644 
0 QDLM 0 VNIGHTO . 0 
0 . 0 HDLM 0 . 0 HNIGHTO . 0 



RES 
IW 



0 A 
0.0 L 



0.0 
7. 0 



VF 1.72 
S 

1/ 163 



GAMMA 0. 0 
N 0.0130 



R286 CIRCULAR 



0.30/0.30 INFLOW 
YU 85.100 YL 84.960 QF 63 DQ 
SU 87.420 SL 87.450 AF 0.071 DQD 



VDLM 0.0 
SCOD 211 



VNORM 0 . 0 
DWB 0.0 



OUTFLOW R287 
67 QDLM 0 VNIGHTO.O 
0 . 0 HDLM 0 . 0 HNIGHTO . 0 



RES 
IW 



0 A 
0.0 L 



0.24 
32.3 



VF 0.90 GAMMA 0 . 98 VDLM 0 . 0 VNORM 0 . 0 



SCOD 211 



DWB 



0.0 



1/ 231 



N 



0.0130 



B.NO. 
DUC -0.02 
DUS -2 . 58 

HUM 0 . 59 
YUM 86.56 



B.NO. 
DUC -0.12 
DUS -2.14 

HUM 0.18 
YUM 85.28 



332 

DLC -0.00 

DLS -2 . 92 

HIM 0 . 61 

YLM 86.54 



570 

DLC -0 . 02 

DLS -2 . 21 

HIM 0 . 28 

YLM 85 . 24 



EXIST. 
QLM 381 

RAIN 7MS2 
QRQLM 381 
VLM 1.50 



EXIST. 
QLM 63 

RAIN 7MS2 
QRQLM 63 
VLM 0.97 



STORM R285 
CAP 120 
QLM/QF 0 . 76 

DY 0.04 
DH -0.02 



STORM R286 
CAP 1 
QLM/QF 0.99 

DY 0.14 
DH -0.10 



Deltera Inc. 
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Drawing and Atlas Mapping 
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Topographic Survey 
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SURVEYOR'S REAL PROPERTY REPORT 
PART 1 

PUM OF SUKVCY AM) TOPOGRAPHY 

PART OF PARK LOT 13 
CONCESSION 1 FROM THE BAY 

CITY OF TORONTO 

SCAL£ 1 ! 150 
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2013. 
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BEARING NOTE 

MM) KKW ARE OKI KMNCS AND AM R EJER M XO TO TVC ■ESTEHV.T 
UHT Of UcCAUL STREET. AS SMOMM ON PLAN BA-1IS7, HAVMO A BEARMC Of 

iwvjrti amd aw «nn«9 to ime cmnm heRjdian ttxt best iomotuoc 
T HTM KM 10, HAD 27 (l>H AMAMNT) 



DISTANCE NOTE 



BENCH MARK 

(Uvabom mw A*t oeoccik and are referred to 

□ TT Of TORONTO BENCH HAW Ms MO, OJCVATKM - MM] 
SI COR ORANGE l» and JOHN ST BAI ON 1 STY MOT BLOC 
0.4JM S FROM HW COa 0 4JV ABOVE GRADE 



0C DENOTES CUT CROSS 

mm 0EN0M7S MMtS 

M MMOITI M MM. MTTM OLS MASNER 

CA COOTS CUT ARBOR 

M DENOTES NOT OEHTME0 

a* denotes bclmoaa-y act plan ltd 

01 DENOTES MST CA 77*4 » 

02 DENOTES f*ST CA TTt* J1 

03 DEMOTES MST CA 77*4111 

04 DENOTES MST CA 1IOTM 
PL DENOTES PLAN BM-1033 
PI DENOTES PLAN 4JM-H17 

CIS DEMOTES OTT OF TORONTO SURVEYORS DATE AUGUST ti 1971 

QTY DENOTES OTV OF TORONTO SURVEY DEPARTMENT 

SVN DEMO ITS SPOGMT * VAN NOSTRANO LRPTED DATED NOVEMBER ML 1 

PPD DENOIES PaAoMO PC 

OP DENOTES CONCRETE CAD 

UN DENOIES WAMNOLf 

CB DEMOTES CATCH BASH 

FN DENOTES FX HT0RAN1 

FMV DENOTES nt HTtMANT VALVE 

MS DEMOTES METAl 9CH 

as DEMOTES BUS STOP 

OP DEMOTES CONCMTt PAD 

l*> DEMOTES UTUTY POLE 

HB DENOTES UCTAL Ktt 

vb demotes mcmhor neu 

bo demotes bollard 

br ocmotcs k rack 

cm dowhs oas kiem 

co demotes cleanout 

ao demotes area oram 

mm Gemotes hydro wast 

mm demotes message board 

■v demotes baidi valvi 

*C DEMOTES VALVE ON AMBER 

a DEMOTES CONCRETE LANDMC 

CS DEMOTES CURB STOP 

CS OEMOTCS CHAM INK FENCE 
ELEVATIONS ON CURB TAKEN AT CUTTER UN 



THIS REPORT WAS PREPARED FOR 
OELHOVA DEVELOPMENTS UUTTED. 



SURVEYOR'S CERTIFICATE 



I CERTWY tM«t 

■ ) MRS SURVEY AND MAN ARE CORRECT AMD M ACCORDANCE 
MBt TMt SURVCYS ACT. THE SURVEYORS ACT AMD THE 
LAND TITLES ACT AND TNE REGULATIONS MADE UNDER THEM 



DATE Ha, •. Mil 
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I.M. PASTUSHAK 
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